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HEIEROCYCLIC OCKPCKM)S AS PEEftRMACEUTICAL 



This invention relates to certain novel compounds, to a process for preparing such 
compounds, to pharmaceutical compositions containing such compounds and to the 
5 use of such compounds and compositions in medicine. 

European Patent Applications, Publication Numbers 0008203, 0139421, . 
0155845. 0177353, 0193256, 0207581, 0208420, 0306228 and International Patent 
Application Publication No. WO 9101337 relate to thiazolidinedione derivatives 
which are disclosed as having faypoglycaemic and hypolipidaenxic activity. Chem. 
10 Pharm. Bull 1982, 30 (10) 3580-3600 xdates to certain thiazolidinedione derivatives 
having hypoglycaemic and hypolipidaemic activities. 

International Patent Application, Publication Number WO 91/19702 discloses 
compounds of formula (A) and (B): 



20 

wherein A is 

25 




nisOorl; 
30 misO. lor2; 

— represents a bond or no bond; 

R is (Ci-Cg)alkyl, (C3-C7)cycloalkyl, (C3-Cg)alkenyl, (C3-C8)alkynyl, 
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phcnyl, (C7.C8)phenylalkyl, (C2-C8)alkanoyl, or one of said groups mono- or 
disubstituted with (Ci-C3)alkyl, trifluozoxnomethyl, hydroxy, (Ci-C3)alkoxy, fluoio 
orchloro; 

W is O, CO, CH2, CHOH or -CH=CHs 
5 XisS,0.hfR2 .CH=C2I-.-CH=N-or-N=CH-' 

r2 is hydrogen, (Ci-C3)alkyl, phenyl or benzyl; 
YisCHorN; 

Z is H, amino, (Ci-C7)alkyl, (C3-C7)cycloalkyI, phenyl, or phenyl mono- or 
disubstituted with (Ci-C3)alkyl, trifluoromethyl, (Ci-C3)alkoxy, phenyl, phenoxy, 
10 benzyl, benzyloxy, fluoro or chloro; 

is hydrogen or (Ci-C3)alkyl; 
Xl is d, S, SO or SO2; and 

is hydroxy, (CirC3)alkoxy, phenoxy, hexizyloxy, amino, 
(Ci.C4)aIkanoylamino, (Ci-C4)alkane5ulfonyI-aniino, benzenesulfonylamino, 
IS naphthalenesulfonylamino, di[(Ci<:3)al]^l]aminosulfonylanuno, or one of said 
groups mono- or disubstituted with (Ci-C3)allcyl, trifluoromethyl, hydroxy. 
(Ci.C3)alkoxy, fluoro or chloro; the phannaceutically-acceptable cationic salts 
thereof when is hydroxy; and the phannaceutically-acceptable acid addition salts 
thereof when the compounds contain a basic nitrogen atom, 
20 The compounds of formula (A) are stated to be useful as hypoglycaemic and 

hypochlolesterolemic agents. 

It has now surprisingly been discovered that certain novel compounds, 
structurally distinct from the abovementioned compounds, show particularly good 
blood-glucose lowering activity and arc therefore of potential use in the treatment 
25 and/or prophylaxis of hypcrjE^ycaemia and are of particular use in the treatment of 
Type n diabetes. 

These compounds are also indicated to be of potential use for the treatment 
and/or prophylaxis of otiier diseases including hyperlipidaemia and hypertension. 
They are also indicated to be of use in the treatment and/or prophylaxis of 

30 cardiovascular disease, especially atherosclerosis. In addition tiicse compounds axe 
considered to be useful for treating certain eating disorders, in particular the 
regulation of appetite and food intake in subjects suffering from disorders associated 
with under-eating ,such as anorexia nervosa, and disorders associated with over- 
eating, such as obesity and anorexia bulimia. 

35 Accordingly, the present invention provides a compound of formula (I): 



A— X— (CH2)„— O— A-a'-Y.r' 



0) 
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or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof, and/or 
a pharmaceutically acceptable solvate thereof, wherein: 

represents a substituted or unsubsdtuted aromadc heterocyclyl group; 
5 represents a benzene ring having three opdonal subsdtuents; 

a3 represents a moiety of formula -(CH2)in-CH(0R^)- wherein represents 
substituted or unsubsdtuted alkyl, aiyl» aralkyl or alkylcarbonyl and m represents an 
integer in the range of firom 1 to S, or A^ represents a moiety of formula -(CH2)in-l- 
CH=C(0R1)- wherein and m axe as defined above; 
10 r2 represents 0R3 wherein r3 rqiicsents hydrogen, alkyl, aiyl or aralkyl or r2 
represents an aronaatic heterocyclyl group or -NR^rS wherein R^ and R^ each 
independendy represent hydrogen, alkyl or alkylcarbonyl or R^ and R^ together with 
the nitrogen atom to which they are attached form a heterocyclic ring, providing that 
r2 rq)resents an aromadc heterocyclyl group only when Y as defined below 
15 represents a bond ; 

X represents NR wherein R represents a hydrogen atom, an alkyl group, an acyl 
group, an aralkyl group wherein die aryl moiety may be substimted or unsubsdmted, 
or a substituted or unsubsdtuted axyl group; 

Y represents C=0 or C=S or a bond providing diat Y represents a bond only when R^ 
20 xepresents the above mentioned aromadc heterocyclyl group; and 

n r^resents an integerin the range of from 2 to 6. 

Suitable aiomatic heterocyclyl groups include substituted or unsubsdtuted, 

single or fused ring aromatic heterocyclyl groups cooxprising tip to 4 hetero atooos in 

each ring selected from oxygen, sulphur or nitrogen. 
25 Favoured aromatic heteroqrclyl groups include substituted or unsubstituted 

single ring aromatic heteR)cyclyl groups having 5 to 7 ring atoms, preferably 5 or 6 

ring atoms. 

In particular, the aromatic heterocyclyl group comprises 1, 2 or 3 heteroatoms, 
especially 1 or 2, selected from oxygen, sulphur or nitrogen, 
30 Suitable values for A^ when it represents a 5- membered aromatic 

heterocyclyl group include tiiiazolyl and oxazolyl, especially oxazolyL 

Suitable values for A^ when it represents a 6- membered aromatic 
heterocyclyl group include pyridyl or pyrimidinyl, especially pyridyL 
. Preferably, A ^ represents a moiety of formula (a), (b) or (c): 
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20 



25 



4- 

6 e 




n A w 

R 

(a) (b) (c) 

herein: 

r6 and r7 each independently represents a hydrogen or halogen atom, an allqrl or 
alkoxy group or a subsdtuted or unsubsrituted aryl group or when r6 and r7 are each 
5 attached to adjacent caibon atoms, then r6 and R7 together with die caibon atoms to 
which diey are attached fonn a benzene ring wherein each caibon atom represented 
by r6 and r7 together is substituted or unsubstimted; and in the moiety of foimula 
(a) Xl represents oxygen or sulphur. 

Aptly, A1 represents a moiety of the abovedefined formula (a). 
10 Aptly, a1 rqjresents a moiety of the abovedefined formula (b). 

Aptly, a1 iqjpBsents a moiety of the abovedefined formula (c). 
A particular f(»m of moiety (e) is a moiety (c*): 



(CO 



wherein r6 and r7 are as delBned in relation to formula (c). 

In one favoured aspect r6 and r7 together represent a moiety of formula (d): 




(d) 



wherein R^a and R^b each independendy represent hydrogen, halogen, substituted or 
unsubsrituted alkyl or alkoxy. 

Suitably, R^a and R^b each independently represent hydrogen, halogen, alkyl 
or alkoxy. Favourably, R^a represents hydrogen. Favourably, R^b represents 
hydrogen. Preferably, R^a and R8b both represent hydrogen. 
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In a further favoured aspect and each independently represent 
hydrogen, alkyl or a substituted or unsubstituted phenyl group and more favourably, 
r6 and R'^ each indcpcndendy represent hydrogen, alkyl or phenyl. • 

Preferably, for the moiety of formula (a)» R^ and R^ together rq)resent the 
5 moiety of formula (d). 

Preferably, for the moieties of formula (b), (c) or (c*), R^ and r7 both 
represent hydrogen. 

Optional substituents for are selected from die group consisting of: 
halogen, substituted or unsubstimted alkyl and alkoxy. 
10 Favourably, represents a moiety of formula (e): 



30 



(c) 



15 wherein R^O and R^ ^ each independendy represent hydrogen, halogen, substimted or 
unsubstituted alkyl or alkoxy. 

Suitably, R^^ and R^^ each independendy iqsresent hydrogen, halogen, alkyl 
oralkoxy. 

When rIO or r1 ^ represent alkoxy, a suitable alkoxy group is a medioxy 

20 group. 

Preferably, R^O and R^ ^ each represent hydrogen. 
Suitably, A3 rqjresents a moiety of fonnula -(CH2)ni-CH(ORl)-. 
Suitably, A^ represents a moiety of formula -CH=C(0R1)-. 
When r1 represents alkyl, suitable alkyl groups are Cj^g alkyl groups, for 
25 example mefliyl, ediyl, propyl, such as n-propyl and w^propyl, and butyl, such as f- 
butyL A prrfcrred alkyl group is an efliyl group. 

When R^ is substituted alkyl, particular substituents for the alkyl group 
include halo, hydroxy, alkoxy or a moiety -NRSRt, wherein RS and R^ each 
independendy represents hydrogen or alkyl or RS and R^ togedier with the nitrogen 
atom to which they arc attached form a 5- or 6- mcmberDd heterocyclic ring, or a 
moiety of formula -CO wherein represents OH, alkoxy or a moiety of the 
above defined formula -NRSR^. 

Suitable haloalkyl groups include fluoroalkyl groups, such as trifluoroediyl 

groups. 

35 Generally when R^is substituted alkyl, the substituent is attached to a 

terminal carbon atom of the alkj'l group. 
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When r1 represents alkylcarbonyl, suitable alkylcarbonyl groups include 
Ci.6 alkylcarbonyl groups. 

When r1 represents aiyl, suitable aiyl groups include phenyl or naphthyl 

groups. 

5 When represents aralkyi , suitable aralkyl groups include phenylalkyl 

groups for example benzyl and phenylethyl groups. 
A prefeired aralkyl group is a benzyl group. 

Favoured substituents for any aryl group represented by R^ includes halo, 
alkyl and alkoxy groups; examples of such substituents include chloro, methyl and 
10 methoxy groups. 

Suitably, R^ represents substituted or unsubstituted alkyl or substituted or 
unsubstituted aralkyl. 

Preferably, R^ is unsubstituted alkyl or unsubstituted aralkyL 

Suitably, r2 represents 
15 Suitably, r3 represents hydrogen or all^L 

When r3 is alkyl, examples of r3 include methyl and etiiyl. 

When R^ is an aromatic heterocyclyl group it is suitably a single ring aromatic 
heterocyclyl group having 5 ring atoms, which ring atoms comprise nitrogen and 
optionally 1, 2 or 3 additional hetero atoms; exanqiles include 1, 2, 4-triazole; 1, 2, 4- 
20 oxadiazole and tetrazolyl; generally the aromatic heterocyclyl group is C-linked. 

jSuitable sabstiments on the aromatic heterocyclyl group include alkyl, aiyl, 
alkoxy and halo, an exanq)le of a substituent is metiiyL 

When -NR4r5 or -NR^Rt represents a heterocyclic ring, favoured 
heterocyclic rings are saturated or unsaturated, fused monocyclic heterocyclic zings 
25 comprising 5, 6 or 7 ring atoms and optionally comprising 1 or 2 additional hetero- 
atoms, selected firom 0,S or N, in each ring. Favoured rings are samrated rings. 
Favoured rings are monocyclic rings. Favoured, additional hetcro-atoms are N or O. 
Examples of such heterocyclic rings include N- pyrrolidinyl, N-piperidinyl and N- 
morpholinyl. 

30 A further example of NR'^rS is NH2. 

Suitably, R^ represents NR4r5 
Preferably r2 is 0R3 

Suitably when r2 rqjrescnts Or3 wherein r3 represents hydrogen, alkyl, aryl 
or aralkyl or r2 represents -Nr4r5, Y is CO or CS; preferably, Y is CX). 
35 When r2 is an aromatic heterocyclyl group, Y is a bond. 

Suitably, R represents hydrogen or alkyl. 

When R is acyl, suitable acyl groups include alkylcarbonyl groups, such as 

acetyl. 
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Suitably, m represents 1 or 2. 

Favourably, m is 1. -.r 
Favourably, n is 2. 

5 As indicated above, a compound of formula (I), and the phaxmaceudcally 

acceptable salts thereof, may exist in one of several tautomeric forms, all of which are 
encompassed by the present invendon as individual tautomeric forms or as mixtures 
thereof. The compounds of formula (I) may contain at least one chiral carbon, and 
hence they may exist in one or more stereoisomeric forms. For example, when 
10 represents a moiety of fmmula -(CH2)in*CH(0R^)- the CH(ORl}-cari)on aton^ is a 
chiral carbon. In addidon, when A^ represents a moiety of fomiala 
-(CH2)m-i-CH=C(0R^)- Ae compounds of formula (I) exist as geometric isomers. 
The present invendon encompasses all of the isomeric forms of the compounds of 
formula (I) and the phaxmaceudcally acceptable, salts thereof, whether as individual 
15 isomers or as mixtures of isomers, including racemates. 

Suitable subsdtuents for any heterocyclyl group inclu:)^;. up to 4 subsdtuents 
selected from the group consisting of: alkyl, alkoxy, aiyl and halogen or any two 
subsdtuents on adjacent carbon aKims, tt>gedier with the carbon atoms to which diey 
are attached, may form an ajyl group, preferably a phenylene group, and wherein die 
20 carbon atoms of die aiyl group represented by die said two subsdments may 
themselves be substituted or unsubsdtuted. 

When used herem, unless odierwise stated, the term 'axyF includes phenyl and 
naphthyl; any aryl group mendoned herein may be optionally substituted widi up to 
five, preferably up to dmee, groups selected from halogen, alkyl, phenyl, alkoxy, 
25 haloalkyl hydroxy, amino, nitro, carboxy, alkoxycarix)nyl, alkoxycarbonylalkyl, 
alkylcarbonyloxy, or alkylcarbonyl groups. 

When used herem the term Tialogen' refers to fluorine, chlorine, bromine arid 
iodine; preferably chlorine. 

As used herein, alkyl groups, whetiier present alone or as part of other groups 
30 such as alkoxy or arallqrl groups, are alkyl groups having straight or branched carbon 
chains, containing up to 12 carbon atoms. Thus, suitable alkyl groups are Ci-12 alkyl 
groups, especially Ci^ alkyl groups e.g. mediyl, ediyl, n-propyl, iso-propyl, n-butyl, 
isobutyl or tert-butyl groups. 

Suitable subsdtuents for any alkyl group include those indicated above in 
35 relation to die term "aryl". 

Favoured aralkyl groups arc phenylalkyi groups, optionally substituted on the 
aryl or alkyl moieties as defined herein. 

Suitable acyl groups include alkylcarbonyl groups 
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Suitabie phannaceudcally acceptable salts include salts of caxboxy groups and 
acid addition salts. 

Suitable pharmaccutically acceptable salts of carboxy groups include metal 
salts, such as for example aluminium, alkali metal salts such as lithium, sodium or 
5 potassium, alkaline earth metal salts such as calcium or magnesium and ammonium 
or substituted ammonium salts, for example those with lower alkylamines such as 
triethylamine, hydroxy alkylamines such as 2-hydioxyethylamine, 
bis-(2-hydioxycthyl)-amine or tri-(2-hydroxyethyl)-amine, cycloalkylamincs such as 
bicyclohexylamine, or with procaine, dibenzylpiperidine, 
10 N-benzyl-p-phenethylanune, dehydroabietylamine, N.N'-bisdehydioabietylamine. 
glucamine, N-mediylglucamine or bases of the pyridine type such as pyridine, 
collidine, quinine or quinoline. 

Suitable acid addidon salts include phannaceudcally acceptable inorganic salts 
such as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobromide and 
IS phannaceudcally acceptable organic acid addidon salts such as acetate, tartrate, 

maleate, citrate, succinate, benzoate, ascorbate, methane-sulphonate, a-keto glutarate 
and a-glycerophosphate. 

Suitable phannaceudcally accqptable solvates include hydrates. 
The salts and/or solvates of the compounds of formula (I) may be prepared 
20 and isolated according to convcndonal procedures for example sodium salts may be 
prepared by using sodium metfaoxide in medianoL 

In a further aspect the present invention also provides a process for the 
prq)aration of a compound of formula (I), or a tautomeric form thereof, and/or a 
phaimaceuticaUy acceptable salt thereof, and/or a phainiaceutically acceptable 
25 hydrate thereof, which process comprises reacting a compound of formula (II): 

R— A— A— Y.R 

(H) 

30 wherein and Y are as defined in relation to formula (I); 

a3' represents a nioiety of formula -(CH2)in-CH(0Rl')- wherein R^' represents R1 

as defined in relation to formula (I) or a protected form thereof, and m is as defined in 

relation to formula (I), or represents a moiety of formula 

-(CH2)ni.l-CH=C(0Rl V wherein r1' is as defined above; 
35 r2' represents r2 as defined in relation to formula (1) or a protected form thereof and 

R^ is a moiety convertible to a moiety of fomiula (f): 



Al.X.(CH2)n-0- 



(0 
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wherein A^, X and n are as defined in relation to formula (I); 
with an appropriate reagent capable of convening to the said moiety (f) and 
thereafter, if required, carrying out one or more of the following optional steps: 
5 (i) converting a compound of formula (I) to a fiirther compound of formula (I); 

(ii) removing any necessary protecting group; 

(iii) preparing a pharmaceutically acceptable salt of the compound of formula (I) 
and/or a pharmaceutically acceptable solvate thereof. 

Suitably, iqjresents HX-(CH2)n-0- wherein X and n are as deiincd in 
10 relation to foraiula (I), or represents OH. 
Preferably, R* represents OH. 

When R* is HX-(CH2)n-0-, an appropriate reagent capable of converting R* 
to a moiety (f) is a compound of formula (HI): 

15 Al-RX (in) 

wherein is as defined in relation to formula (I) and R^ rcpnesents a leaving group. 

A suitable leaving group R^ includes a halogen atom, preferably a chlorine or 
bromine atom* or a tfiioalkyl group for example a thiomethyl group. 
20 Generally, r1' is r1. Preferably, R^' represents 0R3* wherein r3' represents 

hydrogen, alkyl, aryi, arall^l or R^* represents the above defined moie^ -NR^R^. 
When R^ is OH, an appropriate reagent is a conq>ound of formula (IIIA): 

Al.X-(CH2)n-0Ry 

25 (IHA) 

wherein A^, X and n are as defined in relation to formula (I) and RX represents a 
leaving group, such as a tosylate or mesylate group. 

The reaction between the compound of fomiula (II) and the appropriate 

30 reagent may be carried out under conditions suitable to the particular compound of 
formula (II) and the reagent chosen: For example the abovementioned reaction 
between a con^und of formula (11) wherein R^ represents HX-(CH2)n-0- and the 
compound of formula (m), may be carried out in any suitable solvent, for example 
dimethylformamide, at a temperature which provides a suitable rate of formation of 

35 the compound of formula (I), for example at an elevated temperature in the range 
from 50^C to 120^ preferably in tiie presence of a base such as triethylamine. 

In a further example, the reaction between the compound of formula (II) 
wherein R^ is OH and die reagent of the abovedefined formula (IIIA) may be carried 
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out in an aprbdc solvent, such as dimethylfonnamide, at a low to an elevated 
temperature, for example in the range from SO^C to 12(PC for example at 80**Q and 
preferably in the presence of a base, such as sodium hydride. In an alternative aspect, 
when Ry in the compound of formula (HIA) represents H and is OH in the 
5 compound of formula (II), then a suitable reagent is provided by 

diethylazodicarboxylate and triphenylphosphine; the coupling reaction may be carried 
out in any suitable solvent at a low to medium temperature, for example in 
tetrahydrof uran at a temperature in the range of between 0 and 60PC 

A compound of formula (II), wherein A^' represents a moiety of formula - 
10 (CH2)ni-CH(0Rl')-. may be prepared by reacting a source of a carbene of formula 
(IV): 



15 



30 



R-a' (CHj)— C— Y-r' 



dV) 



wherein A^, Y and m axe as defined in rclarion to the compound of formula (I), Rb is 
a moiety or a moie^r convertible to a moiety and r9 is the above defined R^' 
or a protecting group, with a coizipoiind of fommla (V): 



20 RlbH 



(V) 



wherein R^'is defined in rclarion to formula (11); and therarfter, if rcquiied, 
converting a moiety R^ into a moiety R^ and removing any protecting group* 
Preferably,Y is CO. Preferably, r9 is 0R3' or -NR4r5. 
25 A suitable source of the carbene of fcHmula (IV) is provided by leacring a compound 
of formula (IV A): 

R— a' (CHa)^ C — — R 

II 

N2 



(IVA) 



wherein A2 r9 Rb^ y and m are as defined in relation to formula (TV), with a 
rhodium (II) salt, such as rhodium (II) acetate. 

The conditions used in the preparation of tfie carbene of formula (IV) from 
(IVA) will of course depend upon the particular carbene chosen, but in general 
35 conventional procedures arc used, for example when (IV) is tiie carbene and (IVA) is 
die source of carbene tiien suitable conditions are analogous to those disclosed in 
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. Tetrahedron Lett. 1973, 2233. 

The reaction between the carbcne of formula (IV) and the compound of 
formula (V) may be carried out under conventional conditions, generally in an inert 
solvent, such as benzene, or when practicable in compound (V) as solvent, at any 
5 temperature providing a convenient rate of formation of the required product, 
generally at an elevated temperature, such as the reflux temperanire of the solvent 
Suitably, the conditions used are analogous to those disclosed in Tetrahedron Lett, 
1973,2233. 

When the source of the carbme is a compound of formula (IVA), the 
10 compound of formula (IV A) may be prepared by diazotizing a compound of formula 
(VI): 

R— (CHj)^ CH-Y— r' 



15 



(VI) 



wherein a2, r9 Rb y and m are as defined in relation to Ac conqK>und of formula 
(IV). widi an appropriate diazotizing agent; and tfaereafter, if icquiied, converting a 
moiety into a moiety R^ and removing any protecting group. 

A suitable diazotiring agent is an alkyl nitrite, such as iso-amyl nitrite. 
20 Suitable diazotising conditions for prqjaring the compound of formula (TVA) 

are conventional conditions, for example those disclosed in Tetrahedron Lett. 1971, 
4495. 

Any moiety Rb may be converted into a moiety R^ by die appropriate 
conventional means, for example when Rb rqjresents -OH and R^ represents* 
25 HX-(CH2)n-0- the appropriate conversion may be canied out by coupling a 
compound of formula (VI) wherein Rb is OH witii a compound of formula (g): 

RZ-XKC3l2)„-OH (g) 

30 wherein X and n are as defined in relation to formula (I) and RZ is a protecting group 
and thereafter, if necessary, removing any protecting group. 

The last abovemeritioned reaction is generally canied out in die presence of a 
suitable coupling agcnq a suitable coupling agent being dietiiylazodicarboxylate and 
triphenylphosphinc. The coupling reaction may be carried out in any suitable solvent 
35 at a low to medium temperature, for example in tetrahydrofuran at a temperature in 
die range of between 0 and 60^C 

Generally, for the preparation of compounds of formula (II), wherein is 
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OH, firom compounds of foimula (TV), R'' in (IV) is cither OH a protected OH. 
such as a bem^Iated OR 

The compounds of formula (V) are known commercially available compounds 
or they may be prepared using methods analogous to those used to prepare such 
5 compounds. 

The compounds of formula (VI) are knovwj compounds or they~may be 
prepared using methods analogous to those used to prepare known compounds, for 
example those disclosed in Tetrahedron Lett, 1971, 4495, in particular the compound 
wherein r9 is OCH3, m is 1, is l,4.phenylene and Rb is OH is a commeicially 
10 available compound. 

The compounds of formula (g) arc known compounds or they may be 
prepared using methods analogous to those used to prepare known compounds, for 
example those disclosed in EP0356214. 

A compound of formula (I), wherein a3 n^ents a moiety of formula - 
15 (CH2)ni-CH(0RlK or a tautomeric fimn thereof, and/or a phannaceuticany 

acceptable salt thereof and/or a pbarmaceuticany acceptable solvate thereot may also 
be prepared by reacting an activated form of a con^wund of formula (VH): 

A— X— (CHj), O— A— (CHj)rir— CH — Y-R* 

OH 



20 



(vn) 



25 



wherein Al, a2. X, Y, m and n are as defined in relation to formula (II) and r9 is as 
defined in relation to formula (IV) witii a compound of formula (VHI): 



wherein r1 is as defined in relation to fonnula (D and rt^sents a leaving group 
or atom; and thereafter if required carrying out one or more of the following optional 
30 stq)s: 

CO converting a compound of formula (1) intb a further compound of formula (I); 
&) removing any protecting group; and 

Ciii) preparing a pharmaceutically acceptable salt of a compound of formula (I) 
35 and/or a pharmaceutically acceptable solvate thereof. 

Suitably, is a halogen atom, for example a bromine atom. 

A suitable activated form of a compound of formula (VH) is an anionic foim 
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such as a salted fonxi and especially an alkali metal salted form, for example a sodium 
salt. 

The activated fomi of the compound of formula (VII) may be prepared by any 
appropriate conventional procedure. For example, the anionic form of the compound 
5 of formula (VII) may be prepared by treating the compound of formula (VII) with a 
base, such as a metal hydride base, for example sodium hydride. 

The reaction conditions for the reaction between the compounds of formulae 
(Vn) and (Vni) art generally conventional alkylation conditions. For example the 
reaction between the salted form of a compound of formula (VH) and a compound of 
10 formula (VTU) may be carried out in an aprotic solvent, such as dimetiiylformamide, 
at any temperature providing a suitable rate of formation of the required product, 
generally an elevated ten5)eratuxTe such as in the range of 40**C to lOO^'C, for example 

Favourably, the formation of the activated form of (VU) fix)m (VII) - for 
15 example die formation of a salted forai of (VII) - niay be carried out in-situ prior to 
tile reaction of die activated form of (VII) with the above defined compound of 
formula (Vm). 

A compound of formula (VII) may be prepared by reacting a compound of 
formula (IX): 

20 

R— A— (CHJ. CH— Y-R 

OT 

(IX) 

wherein r9 A^. Y and m are as defined above and T is hydrogen or a hydroxyl 
25 protecting group, with an appropriate reagent capable of converting to a moiety of 
the above defined formula (Q. 

The reagent capable of converting R^ to a moiety of formula (0 is as defined 
above in relation to die fomiation of a compound of formula <J) fiom a compound of 
formula (H). 

30 Suitable values for R^ include tiiose described hereinbefore. 

Suitable reaction conditions for die reaction of die compound of formula (DC) 
and die appropriate reagent include tiiose described above in relation to die 
preparation of compound (II) widi die said appropriate reagent. 

Preferably, in die compound of formula (IX), represents a hydroxyl ^oup 
J5 and a particularly appropriate reagent is die above defined compound of formula 
(IHA). 

The reaction between die compound of formula (IX), wherein R^ is an 
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hydroxyl group, and the reagent of the abovedefined formula (IIIA) may be carried 

out in an aprodc sol vdii;' such as dunethyIfonnamide» at a low to an elevated 

temperature, for example in the range of from S(PC to llO^C. for example at 80*^0, 

and preferably in the presence of a base, such as sodium hydride. 

5 The compounds of formula (IX), wherein is OH, are known compounds or 

they arc compounds prepared by methods analogous to those used to prepare known 

compounds, for example those disclosed in Dictionary of Organic Compounds 5tfi 

Edition, Vol 3, p,3222. Chapman & HaU, orD.H. WilUams et. al. J.Chem.Soc., 

Section b; 1969. 439, or J. March. Advanced Organic Chemistry, 3rd Edition (1985). 

10 >^^lcylnterscience or for example those disclosed in International Application. 
Publication No. WO92/0252a 

A compound of formula (I), wherein A^ represents a moiety of formula - 
(^2)m"CH(0Rl)-, or a tautomeric form thereof, and/or a pharmaceutically 
acceptable salt tiiercof and/or a phannaceutically acceptable solvate tiiereof. may also 
15 be prepared by ifcactiaig a source of a caibenc of formula (X): 



30 



1 2 * * 

A— X— (CHj), 0— A — (CH,)„ C — Y -R* 



(X) 



20 wherein Al,A2,X,Y,m andnaieasdefinedinrdationtofonnula(I)andR9isas 
defined in rclarion to formula (IV), with a compound of the above defined ftamula 
(V); and thereafter, if required, carrying out one or more of the foUowing optional 

steps: .« 

(i) converting a compound of formula (I) into a further compound of formula (I); 
25 (ii) removing any protecting group; and 

(iii) preparing a phannaceutically acceptable salt of a compound of formula (I) 
and/or a pharmaceudcally acceptable solvate thereof. 

A suitable source of a carbene of fiwmula (X) is provided be reacting a 
compound of formula (XI): 



A— X— (CHj), o--A~(CH2), Q — Y -R* 



wherein A^, a2 r9 X, Y, ra and n are as defined in relation to formula 00 with a 
35 rhodium(II) salt , such as a rhodium (n) acetate. 

"Die cariwne of fonnula (X) may be prepared from the compound of foimula 
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(XI) by using an analogous procedure to that used for the preparation of the carbcne 
of formula (IV) from the compound of formula (TVA). 

The reaction conditions for the reaction between the compounds of formulae 
(X) and (V) are equivalent to those used in the reaction between the compounds of 
5 formulae (TV) and (V), 

The compound of formula (XI) may be prepared by reaction between the 
compounds of formulae (IIIA) and (VI) using an analogous pnx:edure to that used for 
the preparation of the compound of formula (I) £nom the compounds of formulae (11) 
and (inA)'and thereafter diazotized as described above for the conversion of (VI) to 
10 (IVA). 

A compound of formula (I) wherein A^ represents a moiety of formula 
-(CH2)m.l-CH=C(0Rl)- or -(CH2)ni-C3I(0Rl)-. or a tautomeric form thereof, 
and/or a phaimaceutically accq>table salt thereof and/or a pharmacentically 
acceptable solvate thereof, may also be prepared by reacting a compound of xcror«-::Ia 
15 (Xn): 



20 



35 



A~ X— (CH2)„ O— A— (CH2)„.,~CH0 



(XU) 



wherein A^, A^, X, m and n are as defined in relation to fonnula (I), with areagent 
capable of converting the CHO carbon atom into a group of the above defined 
formula CH=C(0r1)-YJi2; and diereafter, if required, reducmg die group - 
CH=C(OR^)- to provide a compound wherein A^ represents a moiety of formula - 
25 (CH2)in-CH0R 1- and thereafter, if required, carrying out one or more of the 
following optional steps: 

Q) converting a compound of formula (I) into a further compound of formula (I); 
Oi) removing any protecting group; and 

(ii) prq^aring a phaimaceutically acceptable salt of a compound of fonnula (T) 
30 and/or a pharmaceuticallyaccq)table solvate tiiereof. 

A suiiable reagent capable of converting tfie CHO carbon atom into a group of 
tixe above defined fonnula -CH=C(0Rl)-YJl2 is a Wittig 
reagent or preferably a Wadsworth Enmions reagent of fonnula POU): 



r 

10 " ^OR 
(R 0)^?— ChC z 
^YR 



(xni) 
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wherein r1', r2' and Y are as defined in reladon to formula (II) and R^O represents a 
C1.5 alkyi group, preferably a methyl or ethyl group. 

The reaction between die compounds of fonnulae (XII) and (Xm) may be 
5 carried out under conventional Wadswoith Emmons reaction conditions, for example 
in an aprotic solvent, such as tetrahydiofuran, at low to ambient temperature such as 
in the range of from 0** to 25'*C, convenienfly at ambient tenq)eraturc, preferably in 
an inert amiospherc and under anhydrous conditions. Preferably the conipound of 
formula (XHI) is suitably activated, for example by die addition of a base such as 
10 sodium hydride or n-butyl lithium, prior to die addition of die cornpound of formula 

(xn). 

The reduction of a compound wherein a3 represents a moiety of formula 
-(CH2)p.i-CH=C(0R^)- to provide a compound wherein a3 i^>resents a moiety of 
formula -(CH2)ni-CH(0Rl)- may be carried out using conventional reduction 
15 mediods, such as catalytic reduction using for cxainple a 10% paHadium-on-carbon 
catalyst in an alkanolic solvent such as etiianol. or by use of a metal/iolvtait ^tem 
such as magnesium metal/metiianol as described in TcL Lett 1986, 2L 2409. 

A confound of fonnda (Xn) inay be pziq)ared fipom a couqwund of formula 
(XnA): 



20 



35 



A~ X-(CH,)„ 0— A^CHj)t^,-00!,R 



, , CxnA) 

wherem A J, A-^, X, m and n are as defined in relation to formula (I) and Ra 
represents hydrogen or a C1.6 alkyl group, suitably a mefliyl group, by conventional 
25 mediods for converting an ester group into a carbonyl group; one convenient inetiiod 
involves reducing the ester group to give a primary alcohol using for example a metal 
hydride reducing agent such as liduum aluminium hydride in tetrahydiofuran. and 
tiiereaftcr oxidising die primary alcohol to give die required cariwnyl group by use of 

an oxidising reagent such as pyridine-sulphur trioxide complex in 
30 dimediylsulphoxide. 

A compound of formula (XnA) may be prepared fiom a compound of . 
formula (XUB): 



HO— A— (CHj)^,-CCX5R 

(XHB) 

wherein A2 m and Ra arc as defined in relation to formula (XIIA), widi a compound 
of die above defined formula (IIIA). 



wo 94/01420 PCT/GB93/01363 

-17- 

Suitably reaction conditions for the reaction between the compounds of 
formulae (IIIA) and CXEB) are those described above for the reacdon between the 
compounds of formulae (II) and (IDA). 

A compound of formula (II) wherein A^* represents a moiety of formula 
5 -CH=C(0R1 V or -CH2-CH(0R1 V, or a tautomeric form thereof, and/or a 

phannaceudcally acceptable salt thereof and/or a phaimaceudcally acceptable solvate 
thereof » may be prepared by reacting a compound of formula (XIV): 

b 2 

R — A CHO 

10 - . (XIV) 

wherein and A^ are as defined in relation to formula (IV), with a reagent capable 
of converting the CHO carbon atom intt> a group of the above defined formula - 
CH=C(0R1 Vy.r2'; and thereafter, if required, reducing die group -CH=C(0r1 V to 
IS provide a group of formula 

-CH2-CH0R^ -; and thereafter, if required, removing any protecting group. 
Preferably, is a protected OH groizp. 

A suitable reagent capable of converting the CHO carbon atom of conipound 
(XIV) into a group of the above defined formula 
20 -CH=<H(0R1VyJi2' is a coiiqwundofAe above defined formd^ 

optionally protected form as defined by the nature of R^* and R^* in the required 
compound of formula (II). 

Suitable conditions for the reaction between the compound of formula (XIV) 
and the said reagent are analogous to those described above for the reaction between 
25 the compounds of formulae (XII) and (Xm). 

The compounds of formula (XII), in particular those wherein m is 1, may also 
be prepared by methods disclosed in EP0306228. 

The compounds of formula (XEB) are known commercially available 
compounds or they are compounds prepared by analogous methods used to prepare 
30 such compounds or they may be prepared from such compounds, for example by 
converting a commercially available carboxylic acid into an alkyl ester. 

The compounds of formula (Xm), are known compounds or they are 
compounds prepared by methods analogous to those used to prepare known 
compounds, for example those disclosed in Annalen Chemie 1966, 699, 53 or J, Org, 
35 Chem. 1983, -/5, 3408. 

The compounds of formulae (XIV) are known compounds or they are 
compounds prepared by methods analogous to those used to prepare known 
compounds, for example those disclosed in EP 0306228. 
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A compound of formula (I), wherein A^ represents a moiety of formula 
-CH2 - CH(OR^)- wherein represents alkyl, or a tautomeric form thereof, and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, may also be prepared by hydrolysing a compound of formula (XV): 

5 

a1 -X - (CH2)n - O- a2- CH2- C3I(0R1)- CN 

(XV) 

10 wherein A^, A^, R^, X and n are as defined in leladon to formula (1) to provide a 
compound of formula (I) wherein R^ represents OH; and thereafter, if required, 
converting R^ as OH into another R^ and thereafter, if required,canying out one or 
more of the following optional stags: 

(i) converting a compound of formula (I) into a ftirtfaer compound of formula (I); 
15 (ii) removing any protecting group; and 

(iii) preparing a pharmaceutically acceptable salt of a compound of formula (1) 
and/or a pharmaceutically acceptable solvate diereof. 

The hydrolysis of the compound of formula (XV) may be carried out using 
conventional conditions and reagents for nitrile hydrolysis, for example basic 
20 hydrolysis using 10% sodium hydroxide in methanol 

The conversion of R^ as OH into another R^ may be e£fectcd by using any 
convenient method, such as those methods described hereinafter. 

A compound of fonnula (XV) nmy be prepared ficom a c6mpound of formula 

(XVI) : . 

25 

a1 - X - (CH2)n - O - a2 - CH2 - CH(ORla) - ORlb 

(XVI) 

30 wherein A^, A^, X and n are as defined in relation to formula (I) and 

Rla = Rib which represents alkyl; by reaction with trimethylsilylcyanide. 

The reaction between the compounds of formulae (XVI) and 
trimethylsilylcyanide may be carried out in an inert solvent, such as dichloromethane, 
at low to ambient temperature, conveniendy at ambient temperature and preferably in 
35 the presence of a Lewis acid catalyst, such as boron tcifluoride etherate. 

A compound of formula (XVI) may be prepared ftom a compound of formula 

(XVII) : 



Al-X-(CH2)n-0-A2.CH = CH.ORla 
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wherein A^. A^. X and n are as defined in relation to forcnula (XV); by reaction 
5 with a compound of formula (XVni): 

RlaOH (XVni) ""^ 

wherein R^^ is as defined above. 

The reaction between the compounds of formulae (XVII) and (XVIU) is 
10 suitably carried out using the compound of formula (XVIII) as solvent, 

generally at an elevated temperature such as the reflux temperature of the solvent and 
preferably in the presence of p-toluenesulphonic acid. 
Preferably, R ^ ^ is methyl. 

A compound of formula (XVII) may be prepared by reaction of the above 
15 defined compound of formula (XII), wherein m is 1, with a reagent capable of 

converting the CHO carbon atom of formula (XII) into a group of the above defined 
formula -CH=CH - OR^, the reagent being suitably a WMg reagent of foormula 
(XK): 

20 [Pfa3PCH2-ORl]+ a- 

(XK) 

wherein R^ is as defined in relation to formula (I). 

The reaction between the compounds of formulae (XH) and (XIX) may be 
carried out under conventional Wittig reaction conditions, for example in an aprotic 

25 solvent, such as tetrahydrofuran, at low to ambient ten^erature, such as in the range 
of from -10** to 25*'C convenienfly at ambient temperattire and, preferably, in an inert 
atmosphere under anhydrous conditions. I^erably, the compound of formula (XIX) 
is suitably activated by, for example, die addition of a base such as sodium hydride, 
n-butyl lithium or lithium diisopropylamide, prior to tiie addition of the compound of 

30 formula QCD). 

The compounds of formula (XVDI) and (XDQ are known compounds cn- they 
are compounds prepared by methods analogous to those used to prepare known 
compounds, for example those disclosed in J. March, Advanced Organic Qiemistry, 
3rd Edition (1985). Wiley Intcrscicnce. 

35 A compound of formula (I), wherein A^ is (CH2)m-CH(ORl)- and r2 is a C-linked 
aromatic heterocyclyl group, or a tautomeric form thereof, and/or a phaimaccutically 
acceptable salt thereof, and/or a phaimaceurically acceptable hydrate thereof, may be 
prepared by reacting a compound of the above defined formula (XH) with an 
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activated foim of a compound of formula (XX) 

het CH 
V ^ 

(XX) 

5 

wherein het-CH is an aromatic heterocyclic group represented by which contains 
at least 1 carbon atom and thereafter converting the compound wherein is 
hydrogen into another r1 ; and thereafter if required: 

(i) converting a compound of formula (I) to a further compound of formula (I); 

10 (ii) removing any necessary protecting group; 

(iii) preparing a pharmaceutically acceptable salt of the compound of formula (I) 
and/or a pharmaceutically accqptable solvate thereof. 
A suitable activated form of a compound of fcpnula (XX) is a salted form 
such as a lithium salted form. 

15 The activated foim of a compound of formula (XX) may be prepared by 

reacting an aromatic heterocyclic group Hct-CH or Het-CX, wherein L is a leaving 
group such as halogen^ with an appropriate, conventional activating agent such as a 
salting agent, for example an alkyl lithium, in an aprotic solvent such as 
tetrahydrofuran according to known methods and procedures for example those 

20 disclosed in Adv. Heterocyclic chenu, 1993, 56, 155. 

Compounds of formula (I) whcrcm a3 is (CH2)ni-CH(ORl)- and R^ is a 
C-linked tctrazolyl group or a tautomeric form thereof, and/or a pharmaceutically 
acceptable salt thereof, and/or a pharmaceutically acceptable hydrate thereof, wherein 
the heterocyclyl group may be prepared by reacting a compound of formula QOO) 

25 



a' X— (CH2)„— 0— a'— (CH2)„— CH<^^^ 

(XXI) 

30 

wherein A^, a2, r1, X, m and n are as defined in relation to formula (I), witii a 
source of azide ions such as an aride salt, suitably in alkali metal azide, for example 
sodium azide. 

The compound of formula (XXI) may be prepared by dehydrating a 
35 compound of formula (L) wherein A^ is (CH2)m-CH(0R^) and YR^ is CONH2 using 
for example POCI3. 
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The reaction between the conopound of fomula (XXI) and the source of azide 
ions may be carried out under conventional conditions for example when sodium 
azide is the source of azide ions the reaction may be effected in an aprotic solvent 
such as dimethylfomaamide generally at an elevated temperature, for example the 
5 reflux temperature of the solvent; preferably in the presence of trimethylsilyl 
chloride. 

The abovementioned conversion of a compound of formula (I) into a far:iHcr 
compound of formula (I) includes: 
a) coinverting one group R into another group R ; 
10 b) converting one group pR^ into another group OR^ ; 

c) convening one group Y.r2 wherein Y is CO into another group Yjfi ; 

d) converting one group COJl^ into another group CS.R^ and 

e) reducing a group -CH=C(0R1)- to a group -CH2-CH(0R1k 

The abovementioned conversions may as appropriate be carried out on any of 
15 the intermediate compounds mentioned herein. 

The conversion of a compound of formula (I) to a further compound of 
formula (I) may be carried out by uang any appropriate conventional procedure. 

Suitable conversions of one group R into another group R include converting 
a group R which represents hydrogen into a group R which represents an acyl group; 
20 such conversion may be carried out using an appropriate conventional acylation 
proqedure, for exaxrq)Ie treating an appropriately protected compound of formula (I) 
with an acylating agent Thus acetic anhydride may be used to prepare the compound 
of formula (I) wherdn R is acetyl 

Suitable conversations of one group OR^ into another group OR^ include the 
25 conveison of one substiment into another substiment when R^ represents substituted 
alkyU for example tfie reduction of a CO2R" substituent, wherdn R« is Cj^g alkyl to 
. provide a CH2OH substituent 

The above mentioned reduction may be carried out using any conventional 
reduction method, for example using boronhydride reducing agents such as sodium 
30 borohydride in a solvent such as methanol 

Suitable conversions of one group Y.r2 wherein Y is CO into another group 
Y.r2 include: 

(i) hydroiysing one group Y.OR^a wherein R^a is alkyl, aryl or aralkyl into a 
group Y.OH, wherein Y is CO; 
35 (ii) aminating one group Y.R^b wherein R2b is alkoxy into a group Y.NR4r5 
^wherein Y is CO; 

(ill) halogenating tiie above defined group Y.OH to provide tiie corresponding acid 
halide, and then aminating the halide to provide the abovementioned group 
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Y.NR4r5 wherein Y is CO; 

(iv) cstcrifying a group YOH to give a group Y-Oalkyl or Y-Oaralkyl, wherein Y 
is CO; and 

(v) converting one group Y.NH2 wherein Y is CO into a group Y-C-Het wherein 
5 Y is a bond and C-Het is a C-linked aromatic heterocyclyl group. 

Suitable hydrolysis methods for use in conversion c(i) are conventional ester 
hydrolysis methods, for example using an alkali hydroxide in aqueous methanol. 

Suitable amination methods for conversion c^) or c(iii) include conventional 
methods, for example treatment with aqueous ammonia in tetrahydrofuran/methanoL 
10 Suitable halogenation methods for conversion c(iii) include convendonal 

methods, for example treatment with oxalyl chloride. 

Suitable esterification methods for conversion c(iv) are conventional methods, 
thus alkyl esters may be prepared by using the appropriate alkanol, for example 
methanol, in the presence of an acid and aralkyl esters may be prepared by treatment 
15 of a salted YOH group, such as a sodium salt, with an appropriate aralkyl halide, for 
example benzyl bromide. 

Suitable conversion of a group Y.NH2 wherein Y is CO into a group Y-C- 
Het wherein Y is a bond and C-Het is a C-Iinked aromadc heterocyclyl group 
includes: 

20 a) reaction with a hydrazine, for example hydrazine hydrate, and an amide acetal, 
such as dimethylformamide dimethyl acetal, to provide a l,2,4-tria2ole; or 
b) reacdon with a hydroxylamine, for example hydroxylamine hydrochloride, and an 
amide acetal, such as dimethylformamide dimediyl acetal, to provide a 1,2,4- 
oxadiazole. 

25 Suitable conversions of one group CO Jl^ into another group CS.r2 may be 

effected using conventional methods,for example by using Lawesson's reagent in a 
solvent such as toluene, at any temperature providing an acceptable rate of formation 
of the required product, convenientiy at the reflux temperature of the solvent 

Suitable reductions of one group -CH=C(0r1)- to a group -CH2CH(0R1)- 
30 may be carried out using any convenient reduction procedure, such as the catalytic 
reduction or metal/solvent reduction methods as described hereinbefore. 

It will be appreciated that in any of the abovementioned reaction including the 
abovementioned conversions (a), (b), (c), (d) and (e) any reactive group in the 
substrate molecule tnay be protected, according to conventional chemical practice. 
35 Suitable protecting groups in any of the abovementioned reactions are those 

used conventionally in the art Thus, for example, suitable hydroxyl protecting 
groups include benzyl or trialkylsilyl groups. 

The methods of formation and removal of such protecting groups are those 
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conventional methods appropriate to the molecule being protected. Thus for example 
. a benzyloxy group may be prepared by treatment of the appropriate compound with a 
benzyl halide, such as benzyl bromide, and thereafter, if required, the benzyl group 
may be conveniendy removed using catalytic hydrogenauon or a mild ether cleavage 
5 reagent such as trimethylsilyl iodide or boron tribromide. 

Where appropriate the isomeric fonns of the compounds of formula (I) and 
the pharmaceutically acceptable salts thereof may be prepared as individual isomers 
using conventional chemical procedures. 

However for certain compounds of formula (I) there is provided a novel 
10 process for sepdiaAng optical isomers of such compounds. Indeed the newly 

discovered process is considered to be capable of separadng optical isomers of any 
compound providing the chiral carbon of such compound is attached to a carboxy 
ester group and a group OZ^ wherein is alkyl, aiyl or arallqrL 

Accordingly, the present invention provides a process for separating optical 
15 isomers of a compound (the substrate ester) which comprises a moiety of formula 

— ^HC 



20 



(H) 



wherein C* is a chiral carbon, Z is a C1.12 group and Z^ is a Ci,i2 alkyl, aryl 
or BnzrylCi^l2BSkyl group, 

which process comprises cnantioselectively hydrolysing the ester group CP2Z of one 

enantiomer into a caiix>xyl group widi a lipase from Rhizopus ddemar, Rhizopus 
25 anrhizus, Rhizopus LIP F4 or a lipase from Mucor naiehei; and thereafter, as 

necessary, isolating either the enandomerically enriched product caxboxylic acid or 

the enanatiomerically enriched substrate ester. 

The enandomerically eruiched product carboxylic acid and/or the 

enanatiomerically enriched substrate ester may be isolated using conventional 
30 extraction methods, such as phase separation and/or extraction into a suitable solvent, 

and thereafter, if required it may be chromatographed 

In an alternative isolation procedure, prior to isolation, the enandomerically 

eruiched substtate ester, may be converted by hydrolysis into the respective 

carboxylic acid which may then be isolated in the usual way. In one convenient 
35 aspect of the invention the enandomerically enriched substrate ester may be 

hydrolysed by treatment with die abovementioned lipases to give die respective 
carboxylic acid. 
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Hie compounds of fonnula (I) which fall within formula (H) are those 
compounds wherein Z represents and represents R^: Thus the novel process 
may be used to prepare enantiomerically enriched compounds of fonnula (I) wherein 
a3 represents (CH2)m-CH(0R^K Y represents CO, R^ is Or3 and , A^, r1, r3 
5 X, m and n are as defined in relation to fomiula (I)- (hereinafter referred to as 
compounds of fonnula (IA)X 

The microbial lipase enzymes may be obtained by conventional culturing 
techniques such as tiiose disclosed in J, BacterioL, 1982, VoLlSO 498-505. H. Gilbert 
and M. TuUy. European Patent Application No. 0198440 and British Patent No. 
10 1,474,519. The lipase may be isolated as a puie enzyme or, in the alternative a 
suitable source of the lipase may be incorporated into the reaction. 

Pzefierably, die microtnal lipase enzymes are obtained commercially as 
purified or partially purified en^me preparations. 

The hydrolysis of the compound of fonnula (H) may be carried out in any 
15 suitable aqueous solvent having controlled pH, ifor example in an aqueous buffer or in 
a solvent wherein the pH is controlled by tiie addition of aqueous sodium hydroxide, 
at a pH which provides a suitable rate of formation of the required product, which is 
generally a pH in. the range of finom5 to 9, such as in the range of fiom 6 to 8, for 
example at pH7. 

20 The hydrolysis may be carried out at any temperature which provides a 

suitable rate of formation of the required product, being gen»:ally at a low to ambient 
temperature, such as a temperature in die range of from 5PC to 40^C, such as in the 
range of from 20^0 to 40^0 and preferably in the range of from 20^0 to 30^0, for 
example 230c 

25 Generally, the substrate mixture is introduced into the reaction system .as a 

solution in an organic solvent which may be a water misdble solvent such as acetone, 
tetrahydrofuran, dimcthylsulphoxide, dimethylformamide or aceionitrile. 

The stereoselective process selectively hydrolyses the compound (lA) having 
the same stereochemistry at the asterisked carbon atom as the equivalent carbon atom 

30 in (-) 3-[4-[2-[N-<2-benzoxazolyl)-N-methylanuno]ethoxy]phenyl]-2- 
methoxypropanoic add. 

The reaction conditions, such as the particular acidic pH and the reaction 

temperature which provide optimum enrichment for any particular enantiomerically 

enriched compound (H) may be determined by routine experimentation. 

35 Suitably, the stereoselective reaction provides enantiomerically enriched 

compound (lA) in the form wherein the required enantiomer is present in greater than 

70% w/w; and favourably greater than 80% w/w. Most favourably, the product from 

the stereoselective process provides enanriomerically enriched compound (lA) in the 

fonn wherein the required enantiomer is present as 80-100% w/w, preferably 90- 
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100%, such as 90-95%. and most preferably 95-100%, for example 95%, 96%. 97%, 
98%, 99% or 100% w/w. 

The above mentioned enantiomcrically enriched compound (lA) is considered 
to form a further aspect of the present invention. Accordingly the present invention 
5 provides enantiomcrically enriched compound (lA) or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate diereof. 

The present invention also provides enantiomcrically enriched compound (lA) 
or a tautomeric fomi thereof and/or a phamiaceudcally acceptable salt thereof and/or 
10 a phannaceurically acceptable solvate diereof, whaiein the rcqnircd isomer is piwent 
in greater than 50% w/w; suitably greater dian 70% w/w and favourably greater than 
80% w/w. Most favourably, the enantiomerically enriched compound (lA) is in a 
form wherein 80-100% w/w , preferably 90-100%, such as 90-95%, and most 
preferably 95-100%, for example 95%, 96%, 97%, 98%, 99% or 100% w/w is in the 
15 fonri of the required isomer of a compound of formula (lA), 

In one preferred aspect there is provided a compound of formula (lA) or a 
tautomeric fonm thereof and/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, preferably in q>tically pure foim. 
The absolute stereodiemistiy of cotnpounds may be deteimined using 
20 conventional mediods, such as X-xay crystallography. 

As mentioned above the compounds of the invention are indicated as having 
useful therapeutic properties: The present invention accordingly provides a conopound 
of formula (I), or a tautt>meric fonn thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically accqjtablc solvate thereof, for use as an active 
25 therapeutic substance. 

Thus the present invention provides a compound of formula 0^, or a 
tautomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate tiiereof, for use in die treatment of and/or 
prophylaxis of hypeiglycaemia. 
30 In a further aspect the present invention also provides a compound of formula 

(I)t or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a phamiaceuticaHy accq)table solvate tiiereof, for use in die treatment and/or 
prophylaxis of hyperlipidaemia. 

As indicated herdnbefore the present invention also provides a compound of 
35 formula (I) or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
tiiereof and/or a pharmaceutically acceptable solvate tiiereof for use in tfie treatment 
of hypertension, cardiovascular disease and certain earing disorders. 
Cardiovascular disease includes in particular atiierosclerx)sis. 
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Certain eating disorders include in particular die regulation of appetite and 
food intake in subjects suffering from disorders associated with under-eating .such as 
anorexia nervosa, and disorders associated with over-eating, such as obesity and 
anorexia bulimia. 

5 A compound of formula (I), or a tautomeric form thereof and/or a 

pharmaceutically acceptable salt thereof and/or a phaimaceutically acceptable solvate 
thereof, may be administered j2£I ^ or, preferably, as a pharmaceutical composition 
also comprising a phaimaceutically acceptable cairier. . 

Accordingly, the present invention also provides a pharmaceutical 
10 composition comprising a compound of the general formula (I), or a tautomeric form 
thereof, or a pharmaceutically acceptable salt thereof, or a pharmaceutically 
acceptable solvate thereof, and a pharmaceutically acceptable carrier therefor. 

As used herein the term 'pharmaceutically acceptable' embraces compounds, 
compositions and ingredients for both human and veterinary use: for example the 
15 term ^pharmaceutically acceptable salt* embraces a veterinarily acceptable salt 

The composition may, if desired, be in the form of a pack accompanied by 
written or printed instructions for use. 

Usually the pharmaceutical compositions of the present invention will be 
adq3ted for oral administration, although compositions for administration by other 
20 routes, such as by injection and percutaneous absorption are also envisaged 

Particulariy suitable compositions for oral administration are unit dosage 
fomoLS sndi as tablets and cspsules. Other fixed unit dosage forms, such as powders 
presented in sachets, may also be used. 

In accordance with conventional pharmaceutical practice the carrier may 
25 comprise a diluent, filler, disintegrant, wetting agent, lubricant, colourant, flayouiant 
or other conventional adjuvant 

Typical carriers include, for example, microcrysialline cellulose, starch, 
sodium starch glycollate, polyvinylpyrrolidone, polyvinylpolypyrrolidone, 
magnesium stearate or sodium lauryl sulphate. 
30 Most suitably the composition will be formulated in unit dose form. Such unit 

dose will normally contain an amount of the active ingredient in the range of ftom 0.1 
to 1000 mg, more usually .0.1 to 500 mg, and more especially 0.1 to 250 mg. 

The present invention fiuther provides a method for the treatment and/or 
prophylaxis of hyperglycaemia in a human or non-human manimal which comprises 
35 administering an effective, non-toxic, amount of a compound of the general formula 
(I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a pharmaceutically acceptable solvate thereof to a hyperglycaemic human or 
non-human mammal in need thereof. 
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The present invcnrion funhcr provides a method for the treatment of 
hyperlipidaemia in a human or non -human mammal, which comprises administering 
an effective, non-toxic, amount of a compound of formula (I), or a tautomeric form 
thereof and/or a phannacen-ic?.!ly acceptable salt thereof and/or a pharmaceutically 
5 acceptable solvate thereof, Nyperlipidaemic human or non-human mammal in 
need thereof. 

Conveniently, the active ingredient may be administered as a pharmaceutical 
composition hereinbefore defined, and this forms a particular aspect of tiie present 
invention.' 

10 In the treatment and/or prophylaxis of hyperglycaemic humans, and/or the 

treatment and/or prophylaxis of hyperlipidaemic human, the compound of the general 
formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, may be taken in doses, 
such as those described above, one to six times a day in a manner such that the total 

IS daily dose for a 70 kg adult will generally be in the range of from 0.1 to 6000 mg, 
and more usually about 1 to 1500 mg. 

In the treatment and/or prophylaxis of hyperglycaemic non-human mammals, 
especially dogs, the active ingredient may be adminstered by mouth, usually once or 
twice a day and in an amoont in the range of tarn about 0.025 mg/kg to 25 mg/kg, 

20 for example 0.1 mg/kg to 20 mg/kg. Similar dosage regimens are suitable for die 
treatment md/or prophylaxis of hypolipidaemia in non-human TngmmflVs 

The dosages regimens for the treatment of hypertension, cardiovascular 
disease and eating disorders will generally be those mentioned above in relation to 
hyperglycaemia. 

25 In a further aspect the present invention provides the use of a compound of 

formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate tiiereof , for the manufacture of a 
medicament for the treatment and/or prophylaxis of hyperglycaemia. 

The present invention also provides the use of a compound of formula (I), or a 
30 tautomeric form diereof and/or a pharmaceutically acceptable salt thereof, and/or a 
phamiaceuticaDy acceptable solvate thereof, for the manufacture of a medicament for 
the treatment and/or prophylaxis of hyperlipidaemia, hypertension, cardiovascular 
disease or certain eating disorders. 

No toxicological effects have been established for the compounds of formula 
35 (I) in the abovementioned dosage ranges. 

The following Procedures and Examples illustrate the invention but do not 
limit it in any way. 
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Example 1 



Ethyl 3-[4-[2-[N-(2-benzoxazoIyl)-N-methylamino]ethoxy]phenyl]-2- 
methoxypropanoate 



5 




.COjCHjOi, 



OCH3 



Sodium hydride (60% dispersion in oil; 0.47g) was added poitionwise to a stirred. 



ice-cooled soludon of efliyl 3-(4-hydxoxyphenyI)-2-nietfaoxyprop- 
10 anoatc (2.38g) in diy N,N-dimethylformainide (SOniL) under a nitrogen atmosphere. 
The mixture was stirred for 30 minutes at room temperature prior to the addition of a 
solution of 2-[N-(2-benzoxazolyI)-N-mcthylamino]ethanol methanesulphonyl ester 
fEur. Patent AddL, Publication No; 0306228) (2.86g) in N^N-dimetiiylformamide 
(90mL), The mixture was heated for 17 hrs at 80**C, cooled and concentrated in * 
15 vacuo. The residue was diluted with water (200mL) and extracted witii etiiyl acetate 
(3x200mL). The combined organic solutions were washed with water (3xl00niL), 
hrine (200mL), dried (MgS04) and evaporated to afifoid a gum. This was 
chromatographed on silica gel using 10% ethyl acetate in dichloromethane as eluent 
to afford die tide conq)ound as a gum. 

20 

lHNMR5(CDa3) 

1.22 (3H, t); 2.95 (2Ii complex); 3.33 (3H, s); 3.34 (3H. s); 3.89 (IH, dd); 3.93 (2H, 
t); 4.17 (2H. q); 4.24 (2H. t); 6-81 (2H, d); and 6.90-7.40 (6H. complex). 

25 Example 2 

3-[4»[2.IN-(2-BenzoxazoIyl).N--methyIainino]ethoxy]phenyI]-2- 
methoxypropanoic add 



A mixture of ediyl 3-[4-[2-[N-(2-benzoxa2olyl)-N-methylamino]cthoxy]. 
phenyI]-2-methoxypropanoate (1.5g), 10% aqueous sodium hydroxide solution 
(7,5mL) and methanol (23niL) was stirred for l.Shrs at room temperature and then 
35 diluted witij water (600mL), washed with dichlorometiiane (300mL) and acidified to 



30 




wo 94/01420 PCr/GB93/01363 

-29- 

pH2 with concentrated hydrochloric acid. The mixture was extracted with ethyl 
acetate (3x300niL) and the combined ethyl acetate solutions washed with water 
(2x200mL) and brine (200mL), dried (MgS04) evaporated. The residue was 
crystallised from ethyl acetate-dichloromethane-hexane to afford the title compound, 
5 mpl50-153''C 

lHNMR5(CDa3) 

2.80 (IH, dd); 2.91 (IH, dd); 3.25 (3H, s); 3.27 (3H. s); 3.83 (IH. dd); 3.90 (2H. t); 
4.22 (2H. t): 6.75-7.40 (8H, complex); and 12.60 (IH, broad, exchanges with D2O). 



10 



15 



Example 3 

Methyl 3-[4.[2.[N-(2-benzoxazoIyI).N*methylamino]eth03gr]phenyl]-2- 
methoxypropanoate 




TTie title compound, a gum, was prepared from mediyl 3-(4-hydroxyphenyl)-2- 
medioxypropanoate by a method similar to that described far Exanmle L 

20 

IhNMR 5(0)03) 

2.95 (2H,cDmplex); 333 (3H,s): 334 (3H,s); 3.70 (3H,s); 3.90 (3H.complex); 4.24 
(2H,t); 6.80 (2H,d); and 7.00-7.40 (6H,complex). 

25 Example 4 

Methyl 2-meth03or.3-[4-[2-[N-mefliy|.N-(2-pyridyI)amino3ethoxyJ. 
phenyI]propanoate 

30 0~'*^^-^cy'O^^^^ 

A mixture of 2-methoxy-3-[4-[2-[N-methyI-N-(2-pyridyI)amino]ethoxy]- 
phenyljpropanonitrile (1.15 g), sodium hydroxide solution (10% w/v; 10 mL) and 
methanol (20 mL) was heated at reflux for 2.5 hrs, cooled and neutralised to pH7 
35 with dilute HCL The mixture was evaporated in vacuo and the residue i^ssolved in 
methanol presaturaied with hydrogen chloride gas. The mixture was allowed to stand 
at room temperature for 7 days, then evaporated. Saturated sodium bicarbonate 
solution (100 mL) was added and the suspension extracted with ethyl acetate (3 x 200 
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niL). The combined ethyl acetate solutions were washed with water (2 x 500 mL) 
and brine (500 mL), (dried (MgS04) and evaporated. The resulting gum was 
chromatographed on silica gel with 1% methanol in dichloromethane to afford the 
title compound, a guia 

5 

lHNMR5(CDCi3) 

2.94 (2Iicomplex); 3.14 (3H,s): 3.33 (3H,s); 3.71 (3H^); 3.94 (lH,dd); 3.96 (2H.t); 
4.15 (2H,t); 6.55 (2Hcomplex); 6.81 (2H.d); 7.11 (2H.d); 7.45 (lH,complex); and 
8.15 (lH,dd). 

10 

Examples 

3-[4-[2-[N-(2-Benzoxazolyi)-N-niethyIamino]ethoxy]pbenyI]-2- 
methoxylpropanamide 

15 




A mixture of methyl 3-[4-[2-[N-(2-benzoxa2olyl)-N-methylamino]ethoxy]-phenyl]-2- 
methoxypropanoate (LOO g), tetrahydrofuran (20 mL), methanol (20 mL) and 

20 aqueous ammonia (specific gravity 0.88; 20 raL) was stirred at room temperature for 
4 hrs. A further portion of aqueous ammonia (20 mL) was added and the^tiirihg 
continued at room temperature for a total of 50 hrs. The mixture was concentrated in 
vacuo^ the residue diluted with water (500 niL) and extracted with ethyl acetate 
(3x200 mL). The combined ethyl acetate solutions were washed with water (500 

25 mL), brine (500 mL), dried (MgS04) and evaporated. The residue was crystallised 
from dichloromethane-hexane to afford the tide compound^ mp 133-5*'C 

lHNMR5(CDCl3) 

2.88 (lH,dd); 3.07 (lH,dd); 3.33 (3H,s); 3.34 (3H,s); 3.80 (lH,dd); 3.94 (2H,t): 4.24 
30 (2H.t); 5.41 (lH,br,exchanges with D2O); 6.33 (lH,br,exchanges with D2O); 6.80 
(2H,d); 7.00 (lH,t); 7.13 (2H,d); 7.14 (lH,app. t); 7.25 (lH,d); and 7.33 (lH.d). 



35 
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Example 6 

Ethyl (E/Z)-3-[4-[2-[N-(2-beiuoxa2olyl)-N.methj'Ianiino]ethoxy]-phenyI]-2- 
ethoxypropenoate 

A solution of triethyl 2-cthoxyphosphonoacetate (W. GreU & B. Machleidt, Annalen. 
Chemie, 1966, 699, 53) (1.98 g) in dry tetrahydxDfiiran (25 mL) was added slowly to 
10 a stined, ice-cooled suspension of sodium hydride (60% dispersion in oil; 0.33 g) in 
dry tettahydrofiiran (5 mL) under a nitrogen atmosphere. The mi«urB was stined at 
O'C for 30 minutes prior to the addition of a solution of 4-I2-[N-(2-ben2oxa2olyI)-N- 
mediylamino]cthoxy]ben2alddiyde (2.19 g) iii dry tetrahydrofuran (15 mL). The 

mixture was aUowed to warm to room tenqjenuure, and stirred for a finfter 20 his. 
15 The solvent was evaporated and Ac residue suspended in water (300 mL) and 
extracted with ediyl acetate (3x250 mL). The comWned ediyl acetate layers were 
washed with water (2xlL). brine (IL), dried (MgS04) and evaporated. The residue 
was chromatognqjhcd on silica gel with 2.5% ediyl acetate in dichloromediane as 

• duMt to afford the title compound, a guin. as a 62:38 Z:Einixtnre of double bond 
20 isomers (by >HNMR integiarion of die . olefinic signals). 

lHNMR5(Cn)a3) 

1.10-1.50 (6H,complex,mixtnrc of isomeric OCH2CH3 signals); 3.35 (3H,sJ^Md; 
3.85-430 (8fI,complcx. mixture of isomeric QCHiCHs and NCHiCHzO signals); 
25 6.02 (0.38H*;s,E-oIcfinic proton); 6.75-7.70 (8H,complex4someric aromatic 
protons); and 6.91 (0.62H* s,Z-oIcfmic proton). 

The two signals H* togedier constitute the olefinic proton signal. The 
assignment of the major isomer as Z (Z:E ratio is 62:38) is by analogy with reported 

chemical shifts of sirnilar olefinic protons (cfR. A. Aitken and G. L. Tbom, 
30 Synthesis, m9,95B,). 



35 
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Example? 



5 



20 



25 



Ethyl (E/Z)-3-[4-[i.IN.(2-ben20xazoIyI)-N-methyIaInIno]ethoxy^phenyI^2- 
phenoxypropenoate 





The title compound, a 1:1 mixture of double bond isomers (ratio determined by 
NMR) was obtained as a gum when triethyl 2-phenoxyphosphonoacetate (0.94 g) was 
10 reacted with 4-[2-[N-(2-ben20xazoIyl)-N-methyIamino]ethoxy]ben2aldehyde (0.89 g) 
in a manner similar to that described for Example 6. 

lHNMR5(CDa3) 

1.05 and L18 (combined 3H, isomeric OCH2C3i3 triplet signals); 3.31 and 3.35 
15 (combined 3H. isomeric NMe singlets); 3.85-4.30 (6H. complex, isomeric 0£3i2<^3 
and N£H2CH20 signals); and 6.70-7.70 (MH^oomplcx. aromatic and olefinic 
signals). 



Examples 

Ethyl 3-[4.[2.[N.(2.ben20xa2olyl).N-methylamino]ethoxy] 
phenoxypropanoate 




Ethyl (E/Z)-3-[4.[2-[N-(2-benzoxazolyl)-N-methylaniino]ethoxy]phenyI].2- 
phenoxypropcnoate (0.97 g) was dissolved in dioxan (100 mL) and hydrogenated 
over 10% Palladium on charcoal (200 mg) at room temperature and 22 psi for a total 
of 7 hrs. The solution was filtered through filter aid and evaporated. The njsidue was 
30 chromatographed on siUca gel using 5% ethyl acetate in dichloromethane as eluent to 
. afford the title compound as a gum. 



lHNMR5(CDCl3) 

1.18 (3H,i); 3.17 (2H.app d); 3.33 (3H.s); 3.93 (2H,t);, 4.13 (2H.q); 4.25 (2H,t); 4.71 
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(lH,dd); 6.81 (2H.d); and 6.90-7.40 (1 lH,complcx). 
Example 9 

5 3-[4-[2-[N-(2«BenzoxazolyI)-N-methylainino}ethoxy]phen3'l-2-phenoxypropanoic 
acid 




10 The tide compound, mp 1 62-4*'C (methanol) was obtained from etiiyl 3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylamino)ethoxy]phenyl]-2-phenoxypropanoatc (0.88 g) by a 
method analogous to that described for Example 2. 

lHNMR5(DMSO-d5) 
15 3.10 (2H.c6niplex); 3.21 (3H^); 3.87 (2H.0; 421 (2H.t); 4.83 (IH^); 6.75-7.40 
(13H.coinpIex); and 13.00 (lH,br^changes with D2O). 

Example 10 

20 Methyl 3-[4-I2.IN.<2-benzoxaa>IyI)-N.inethylaiiiino)ethoxy]phenyl]-2- 
ethoxypropanoafe 




25 Rhodium (II) acetate dimer (33 m^ was added to a mixture of methyl 3-[4-P-[N-(2- 
benzoxazoIyl)-N-metfaylamino]ethoxy]phenyI]-2-diazopropanoate (2.80 g), ethanol 
(2.16 mL) and benzene (50 mL). The mixture was stirred at room temperature under 
a nitrogen atmosphere for 15 minutes, heated at reflux for a further 15 minutes, dien 
cooled and evaporated in vacuo. T.h? residue was chiomatographed on silica gel 

30 using 1.5% methanol in dichloromotiiane as dueni to afford the tide cotnpound as a • 
gum. 

lHNMR5(CI)Cl3) 

1.14 (3H,t); 2.93 (2H.app d); 3.31 (lH.complex); 3.32 (3H,s); 3.57 (lH,complex); 
35 3.69 (3H,s); 3.93 (3H.compIex); 4.23 (2H.t); 6.79 (2H4); 7.00 (lH,t); 7.14 
C3H,complex); 7.25 (lH,d); and 7.36 (lH,d). 
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Example 11 

Methyl 3-[4.[2-(N-(2.benzoxa2oIyI)-N-inethylamino]ethoxy]phenyl]-2- 
5 isopropoxypropanoate 

CH, 

The title compound, a gum, was prq)ared from methyl 3-(4-hydroxyphenyl)-2- 

10 isopropoxypropanoate (134 by a method analogous to that described m Example 
1. 

lHNMR8(CDCl3) 

0.94 (3H,d); 1.13 (3H,d); 2.87 (2H,complex); 3.34 (3H,s); 3.47 (lH,complex); 3.70 
15 (3H.S); 3.93 (2H.t); 4.00 (lH.dd); 4.23 (2H.t); 6.79 (2H.d); 7.00 (lH.t); 7.17 
(3H,complex); 7.25 (1H4); and 736 (1H4). 

Example 12 

20 Methyl 3-[4-[2-[N-(2-ben20xazolyI).N-inethyIamino3ethoxy)phenyI].2- 
propoxypropanoate 

25 The title compound, an cnl, was prepared from methyl 3-(4-hydroxyphenyl)-2- 
propoxypropanoate (0.88 g) by a method analogous to that desraibed in Example 1. 

lHNMR6(CDCl3) 

0.83 (3H,t); 1.52 (2H,complex); 2.93 (2H.complex); 3.17 (lH,complex); 3.34 (3H,s); 
30 3.50 (lH,complex); 3.69 (3H,s); 3.85-4.00 (3H,complex); 4.22 (2H.t); and 6.75-7.40 
(8H,complex). 



35 
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Examplel3 ' 

3-[4-[2-[N-(2-BenzoxazoiyI)-N-inethylaniino]etlioxy]phenyI-2-propoxypropanoic 
acid 



The title compound, a gum, was prepared from methyl 3-[4-[2-[N-(2-benzoxazolyl)- 
N-methylamino]ethoxy]phenyl]-2-pzopoxypiopanoate (1.05 g) by a method 
10 analogous to that described in Example Z This material was used in the salt formir.g 
step without further puiification; 

lHNMR5(CDCl3) 

0.85 (3H,t); 1.53 (2H,t); 3.00 (2H,complex); 3^29 (IH^complex); 3.32 (3H,s); 3.52 
15 (lH,complex); 3,91 (2H,t); 4.02 (lH,dd); 4.18 (2H,t); 5.80 (lH.far,cxchangcs with 
D2O); 6.77 (2H,d); and 6.95-7.40 (6H.complex). 

Example 14 

20 3-[4-[2*[N-(2-BenzoxazoIyI)*N-mettylamino]ethQxy]phen^ 
add, sodium salt 




25 Sodium methoxide (0.1 1 g) was added to a stimed solution of 3-[4-[2-[N-(2- 

bcnzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-propoxypropanoic acid (0.81 g) in 
methanol (10 mL). After stirring for 5 minutes the mixture was evaporated and then 
re-evaporated twice from ether (10 mL each time). The resulting gum was triturated 
with boiling ethyl acetate, filtered, and the filtrate concentrated and diluted with ether. 

30 The resulting solid was filtered and dried in vacuo to afford the titie compound, mp 
210-4^C 

1h NMR 5 (DMSO-d^) 

0.67 (3H,t); 1.35 (2H,complex); 2.65 (lH,dd); 2.85 (lH,dd); 3.02 (lH,compIcx); 3.25 
35 (3H,s); 3.35 (lH,compIex); 3.70 (lH,dd); 3.90 (2H,t); 4.27 (2H,t): 6,80 (2H.d); and 
7.00-7.40 (6H,complex), 
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Example 15 

Ethyl (E/Z).3-[4-[2.[N.(2-benzoxa2olj'I)-N-methylainino]ethoxy]phenyI].2-(4- 
5 inetboxyphenoxy)propenoate 




The title compound, a 1 :1 mixtinc of double bond isomers (ratio detennined by Ir 
10 NMR). was obtained as a gum when triethyl 2-(4-methoxyphenoxy)iihosphonoacctate 
(2.00 g) was reacted with 4-[2-[N-(2-benzoxazoIyl)-N-methyIamino]ethoxy]- 
benzaldehyde (1.71 g) in a manner similar to that described in Example 6. 

lHNMR6(Cpa3) 

15 1.08 and 1.19 (combined 3H.isomeric OCH2CEJ3 triplet signals); 3.32 and 3.34 
(combined 3HJJMe singlets); 3.75 and 3.77 (combined 3H,0Me singlets); 3.95 
(2H,complex); 4.05-4.35 (4H.coniplex); 6.55 (0.5H,s.E-isomcrolefinic proton); and 
6.75-7.70 (12JH, complex). 

20 Example 16 

Ethyl 3-[4-[2-[N-(2.ben20xaMlyl)-N-methyIamino]eth<«y]phenyn-2.(4- 
methoxyphenoxy)propanoate 




The title catnpoond, a gum, was prepared from ethyl (^/Z)-3-[4-[2-[N-(2- 

ben20xa2olyl).N-methylamino3ethoxy]phenyl]-2-(4.methoxyphenoxy)prt)penoateby 
a procedure similar to that described for Example 8, using ethanol as solvent 

%NMR6(CDCl3) 

1.18 (3H,t); 3.15 (2H.app. d); 3.33 (3H.s); 3.72 (3H.s); 3.93 (2H,t): 4.15 
(4H,complex); 4.62 (lH,t); 6.75 (4H.s); 6.81 (2H,d); and 6.95-7.40 (6H,complex). 
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3-[4-[2-[N-(2-Benzoxazol3'!)-N-inethylainino]ethoxy]phenyI]-2-(4- 
inethoxyphenoxy)propanoic acid 




The title compound, mp Mg-SCC (methanol), was obtained firom ethyl 3-[4-[2-[N- 
(2-benzoxazoIyl)-N-methyIamino]ethoxy]phenyI]-2-(4-methoxyphenoxy)propanoate 
10 . (1.62 g) by a method analogous to that described for Example 2. 

lHNMR5(CDa3) 

3^ QH4); 3.27 (3H,s); 3.71 (3H,s); 3.85 C2H,t); 4.07 (2H,t); 4.72 (lH.t); 6.70-7.30 
(12H,coiiq)lex); and 9.QS (lH,i2r,exchanges with D2O). 

15 

Example 18 

Ethyl (E/Z>3-[4-[2-[N-(2-beiizoxazolyI>N.inethylaiiiino]ethoxy]ph 
metbyIphenoxy)propenoafe 

20 




The tide compound, a 1: 1 mixture of double bond isomers, was prepared from 
triediyl 2-(4-methylphenoxy)phospbonoacetate by a method analogous to that 
25 described for Example 6, and was obtained as a gum. 

lHNMR5(CDa3) 

1.07 and 1.19 (combined 3H,isomcric OCH2CH3 triplet signals); 2.27 and 2.29 
(combined 3H,Me singlets); 3.31 and 3.34 (combined 3H,NMe signals); 3.90 
30 (2H,compIex); 4.05-4.35 (4H,complex); 6.64 (0.5H,sJE-olefin isomer); and 6.75- 
7.70(12JH,complex). 



35 
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Example 19 



5 



15 



20 



Ethyl (E/Z)-3-[4-[2-[N-(2-ben20xawilyl)-N.inethylamino]ethoxy]phenyI]-2-(4- 
inethylphenoxy)propanoate 



The tide compound, a gum, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylainino]ediOKy]phcnyl]-2-(4-nicfliylphenoxy)propenoate by a 
10 procedure dmilar to that described for Exanq)le 8, using ethanol as solvent 

lHNMR5(CDa3) 

1.18 (3H,s); 2.24 (3H.s); 3.15 (2H.compIcx); 3.33 (3H,s); 3.93 (2H,t); 4.17 (2H.q); 
4.23 (2H,t); 4.67 (lH,t); 6.71 (2EW): 6.81 (2H.d); and 6.95-7.40 (8H.complex). 



Example 20 

3-[4-[2-[N-(2-BenzoxazoIyl)-N-iiieOiylan^o]ethoxy]phenyl]-2-(4- 
inetbyIphenoxy)pFopanoic add 




The title compound, mp 150-151°C (methanol), was obtained from ethyl 3-[4-[2-[N- 
(2-benzoxazolyl)-N-iiiethylamino]edioxy]phenyI]-2-(4-inediylpheiK)xy)piopanoateby 
25 a method analogoas to diat described for Example 2. 

lHNMR5(CDa3) 

2.33 (3H,s); 3.21 (2H,d); 3.26 (3H,s); 3.84 (2H,t); 4.06 (2H,t); 4.77 (1^0: 6.75 
(4H,complex); 6.95-7.30 (8H,complex); and 7.35 (lH,br,exchanges with D2O). 

30 



35 
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Example 21 

Ethyl (£/Z)-3-[4-[2-[N-(2-benzoxazoIyl)-N-meUiyIainino]ethoxy]phenyI]-2-(2- 
inethylphenoxy)propenoate 

5 



The tide compound, a gum, was obtained as a 44:56 ratio of double bond isomers (as 
measured by NMR) from triediyl 2-(2-methylphenoxy)phosphonoacctatc by a 
10 method analogous to that described for Example 6. 

lHNMR5(CDCl3) 

1.06 and 1.14 (combined 3H,isomeric iPCHjCfl^ triplet signals); 2.32 and Z42 
(combined 3H,mcthyl singlets); 3.31 and 334 (combined 3H,NMc singlets); 3.95 
15 (2H,coraplex); 4. 14 (2H.compIex); 4.26 (2H,complex); 6.48 (0.44H,E^lefinic ' 
proton); 7.28 (0.56H.Z-olefinic proton); and 6.70-7.65 (12H^mplex). 

Example 22 

20 Ethyl 3-[4-[2.IN-(2-bena)xa2oIyI)-N-methyIanilno]ethoxy]pheny0.2-(2- 
inethylphenoxy)propanoate 




25 The title compound, a gum, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 

bcn20xazolyl>N-mediylamino]eflioxy]phenyI]-2-(2-methylphenoxy)propenoate by a 
procedure similar to diat described for Example 8. using edianol as solvent 

lHNMR5(CDCl3) 

30 1.18 (3H.t); 221 (3H,s); 3.18 (2H,d); 3.33 (3H,s); 3.93 (2H.t); 4.16 (2H,q); 4.23 
(2H,t); 4.72 (lH,t); 6.57 (lH,d); and 6.70-7.40 (1 lH.complex). 



35 
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Exainple23 

3-[4-r2.[N-(2.Ben26xa2oIyI).N.inethyIamino]eUioxy]phenyn.2.(2- 
nietfayIphenoxy)propanoic add 



5 



Tte tide compound, mp 142-3-C (dichloitjmethane-hcxanc). was piepaied fiom ethyl 
3-[4-[2-IN-(2-benzoxazolyl).N-niethyIaniino]ethoxy]phenyI]-2-(2- 
10 ««thylphenoxy)prDpanoate by a method analogous to that describ«^ 

lHNMR5(CDCl3) 

i25 (3H.S); 3.25 (2H.d); 3.27 (3H.s); 3.83 {2H.t); 4.04 (2H.t): 4.82 (lH.t); 6.65-7.40 

CI2H,compIex); and 7.88 (labr^exchanges with D2O). 

Exainple24 



20 



Methyl (E/2).H4.I2.IN.{2.ben20xazoIyl>N.met^^^^^ 
cbloropfaenoxy)propenoate 




The title compound, a gum, was obtained as a 1:1 mixmre of double bond isaners 
when methyldiethyl 2-(4-chlorDphenoxy)phosphonoacetate was reacted with 4.r2-rN. 
25 C2-b«jz««»lyI).N-metfayIamino]^^^^^ 

descnbed for Example 6. b tuwu 

lHNMR5(CDCl3) 

3.31 and 3.35 (combined 3H.NMe singlets); 3.65 and 3.74 (combined 3H.OMe 
30 smglets): 3.93 (2H.compIex); 4.25 (2H.complex); and 6.70-7.70 (13H.complex), 



35 
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Example 25 

Methyl 3-[4-[2-[N-(2*b€^izoxazoIyI)-N-inethylainino]ethoxy]phenyI]-2-(4- 
chlorophenoxy)propanoate 



Magnesium tumings (0.5 g) were added to a mixture of methyl (E/Z)-3-[4-[2-P^-(2- 
ben2©xa2»IyI)-N-methylamino]ethoxy]phenyl]-2-(4-chlorophcnoxy)propenoi ; :0.9i 

10 g) and a crystal of iodine dissolved in methanol (50 mL) at room temperature. The 
mixture was warmed gently with a heat gun until reaction ensued, at which point the 
heating was stopped and the mixture stirred at room temperature during the addition, 
over Qg 5 minutes, of a further portion of magnesium (2.00 g). The reaction mixmie 
was immersed in a cold water bath and stirring continued until all the metal had 

15 dissolved (- 4 hrs), then die mixture was evsqxiraied/h vacuo. Tlie residue was 
suspended in irater (1(X) mL) and stilted vigorously during die addition of 
concentiated hydrochloric add, tt> give (once aH die suspension had dissolved) ilnal 
pHofU. Themixtuie was extracted with ethyl acetate (2 X 100 mL) and the 
combined ethyl acetate layers dien washed widi water (500 mL), brine (300 mL). 
20 dried (MgS04) and evaporated. The resulting gum was chromatographed on silica 
gel with 3% ethyl acetate in dichloromethane as duent to afford the title compound, 
mp88-90°C 



lHNMR5(CDCl3) 

25 3.15 (2H.d); 3.33 (3H,s); 3-69 (3H,s); 3.93 (2H,t); 4.23 (2H.t); 4.69 (lH,t); 6.73 
(2H,d); 6.81 (2H,d); and 6.95-7.40 (8H,complex). 

Example 26 

30 3.[4.[2.[N-(2.Ben20xa2oIyI)-N.methylainino]ethoxy]phenyI>^ 
chIorophenoxy)propanoic acid 





35 The title compound, mp 164-5**C (metfianol), was prepared from methyl 3-[4-[2-[N- 
Q-bcn2©xa2olyl)"N-methylamino]eihoxy]phenyI]-2-(4-chlorophenoxy)propanoatcby 
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a piocedure analogous to that described for Example 2. 
lHNMR6(CDCl3) 

3.22 (2H,complcx): 3.26 (3H^); 3.84 (2H.unrcsolved t); 4.02 (2H,unresolved t); 4.79 
5 (lH.t); 6.75 (2H,d): 6.83 (2H.d); and 6.95-7.30 (9H,coinplex; reduces to 8H on * 
shaking with D2O). 

Example 27 

10 Methyl 3.[4.[2.[N-(2-benzoxa2oIyI).N-methyIainino]ethoxy]phenyI].2. 
.(pbenj1inethoxy)propanoate 



15 



20 



25 



30 



o>cjxx 



Sodium hydride (60% dispersion in mineral oil; 0.14 g) was added portionwise to a 
stirred solution of methyl 3-[4-I2-IN-(2-ben2oxazoIyl)-N- 
metfayIamino]ethoxy]phenyl]-2-hydroxypropanoate (1.20 g) in dry NJ^-dimethyl 
fomiamide(20mL)imderamtiDgenaimosphere. TTie mixture was stirred at room 
tenqwiaturefiwlSimnutcsprioriDthcadditionofbenzylbro^ Stirring 
was cominued at room tcmperaturB fi)r 3 hrs. then at 80°C for 17 hrs before the 

nrixture was cooled, diluted with water (500 mL) and extracted with ethyl acet^ 
200 mL). The combined ethyl acetate layers were washed with water (4 x 500 mL) 

and brine (500 xnL), dried (MgS04) and evapoiated. TTieresiduewas 

chromatographed on siHca gel widi 1% methanol in dichloromethane to afford the 

title compound, a gmn. which was used in the next stage without further purification. 

iHNMR5(CDa3) 

2.98 (2H,complex); 336 (31^); 3.70 (3H.s): 3.95 C2H.t); 4.07 (lIMd): 4.25 (2H.t)- 
435 (lH,d); 4.64 (IH^); d.80 (2H4); and 6.95-7.45 (llH,compIex), 



35 
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Example 28 

3-[4-[2-[N-(2-Benzoxazoij'I)-N-methyIainino]ethoxy]phenyI]-2- 
(phenylinethoxy)propanoic acid 

5 




The title compound, a foam, was prepared from methyl 3-[4-[2-[N-(2-benzoxa2olyl)- 
N-mcthylamino]cthoxy]phcnyI]-2-(phenyImethoxy)pn)panoate by a procedure 
10 analogous to that described for Example 2. This material was used directly in the salt 
fonning step without furdier purification. 

lHNMR5(CDa3) 

3.00 (lPJ.dd); 3.10 (lH4d); 3.32 (3H,s); 3.90 (2H.t); 4.16 (3H,complex); 4.45 
15 (1114): 4.67 (lH4y, 4.75 aH,broad,exchangcs with D2O): 6.78 C2H4); and 6.95- 
7.45(llH^ompIex). 

Example 29 

20 3-[4.[2.[N-(2.BenzoxazoIyI).NTmethylainino]ethoxy]phenyI]-2- 
(phenylmethoxy)propanoic add, sodium salt 




25 Sodium methoxide (0.031 g) was added to an ice-cooled, stirred solution of 3-[4-[2- 
(N-(2-ben2oxa2olyl)-N-meihylamino]ethoxy]phenyl]-2-(phenylmeth 
acid (0.26 g) in methanol (5 mL). The mixture was stirred at 0°C for 10 minutes then 
diluted with ether (10 mL) and evporateA The residue was stirred and re-ev^rated 
several times from ether (10 mL each time) until a solid was obtained. The solid was 

30 filtered from ether and dried under vacuum at WC for 1 week to afford the title 
compound, a free-flowing powder. 



1h NMR 5 (DMSO-dg) 

2.67 (lH,dd); 2.90 (IH.dd); 3.23 (3Hs); 3.62 (lH,dd); 3.88 (2H,i); 4.15 (lH.dd); 
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4.18 (2H,t); 4.63 (lH.d): 6.81 (2H,d); and 6.95-7.45 (llH,complex). 
Example 30 

5 Ethyl (E/Z)-4-I4-I2.[N.{2.ben20xa2«rtyI)-N-methyIamino]ethoxy]phenyl].2- 
eth<MQrbut-2>enoate 




10 The title con^und, a gum, was prepared fifom 4-t2-[N-(2-benzoxa2olyl>N- 
methylaminojethoxyjphenylethanal by a method analogous to that described for 
Example 6, and was isolated as a 1:1 mixture of double bond isomers. 

lHNMR5(CDCl3) 
15 1.25-1.50 (6H,complcx); 3.34 (3H,s); 3.50 (OJ x 2H4); 3.72 (2H,t); 3.90 

(3HiCoiiq)lex); 420-4.35 (4H,compIex); 5.29 (0.5H.t); 636 (0.5H,t); 6.78 C2H4); and 
6.90-7.40 (6H.complex). 



20 



Example 31 

Ethyl 4-[4-[2-IN-(2.benzoxa2olyI)-N-methylamino]etho5ty]phenyI].2- 
ethtn^butanoate 



25 



OCH.CH, 

^* - — — i,CH,CH, 




The title conqiound, a gum, was prepared from ethyl (^/Z)-4-[4-[2-[N-(2- 

benzoxazolyI)-N-methylamino]ethoxy]phenyI]-2-cthoxybut-2-enoatc by a method 
similar to that described for Example 8, using ethanol as solvenL 

30 lHNMR5(CDCl3) 

1.26 (6H,complex); 1.97 (2H,q); 2.68 (2H,compIex); 335 (3H.s); 3.37 (lH.complex); 
3.63 (lH.complex); 3.75 (lH.t); 3.94 (2H.t); 4.15^25 (4H.complex); 6.81 (2H,d); 
and 6.95-7.40 (6H,complex). 



35 
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Ethyl (E/Z).3.[4-r2-[N-(2-ben20xa2olyl)-N-methylainino]ethoxy]phenyI].2-(2- 
napthyloxy)propenoate 

5 




The title compound, a gum, was isolated as a 1:1 mixture of double bond isomeis 
when triethyl 2-napthyloxyphosphonoacetate was reacted with 4-[2-[N-(2- 
10 benzoxazolyI)-N-methyiamino]ethoxy]benzaldehyde in a manner analogous to that 
described for Example 6. 

lHNMR5(CDCl3) 

1.02 and 1. 15 (combined 3H;OCH2£2i3 triplet signals); 3.27 and 333 (combined 3H; 
15 NMe singlets): 3.90 (2H.complex); 4.05-4.30 (4H,coii5)lex); and 6.75-7.80 
(16H,compIex). 

Example 33 

20 Methyl 3-[4-[2-[N.(2-beiizoxa20lyI>N-methyIamino]ethojcy]phenyl]-2-(2- 
napthyloxy)propanoate 




25 The title compound, a sticky form, was obtained from ethyl (E/25-3-(4-[2-[N.(2- 
ben2oxazolyI)-N-methylaminoJethoxy]phenyl]-2-(2-napthyloxy)propenoate by a 
procedure analogous to that described for Example 25. 

lHNMR8(CDa3) 

30 3.23 (2H,app d); 3.31 (3H,s): 3.70 (3H,s); 3.90 (2H.t); 4.21 (2H.t); 4.91 (lH4d); 6.81 
(2H,d); and 6.90-7.80 (13H.complex). 



35 




wo 94/01420 PCr/GB93/01363 

-46- 

Exainple34 

3-[4.[2.[N.(2.BenzoxazoIyI).N-methyIaInino]ethoxy]phenyl^2-(2- 
napthyIoxy)propanoic add 

5 

nie title compound, mp 162^-C (methanol), was prepared from methyl 3-[4.[2-[N- 
(2-bcnzoxazolyl)-N.methyIamino]cthoxy]phenyI>2.(2.napthyloxy)p^^ in a 
manner analogous to Aat described for Example 1 

lHNMR5(DMSO-d6) 

3.17 (2H.complex): 3.19 (3H.S): 3.87 (2H.t); 4.21 (2H.t); 5.03 (lH.dd): 6.85 (2H,d)- 
6.90-7.50 (lQH.compIex); 7.72 (lH.d): 7.79 (2H.d): and 13.10 (lH.br.cxchanges wi'th 
15 D2O). 

Example 35 

Ethyl (Z>2-ethoxy.3.[4-[2.nV.mcthy|.N^^ 
20 propenoate 



10 



OCH,CH, 



25 



Thethyl 2^thoxyphosphonoaceiate (3.44 g) was dissolved in dry tedahydiDftian (25 
mL) and the solution added slowly to an ice^kd. sdned suspension of sodium 
hydnde (60% dispersion in mineral ofl; 0.56 g) in tetrahydrofiiian under an argon 
amiosphere. The mixnire was stirred at 0»C for 30 minutes prior to the addition of a 
solution of 4.[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzaIdehyde (Eur Patent 
4PP/./»*rf»&a/fon^xa«6erEP0306228)(3.29g)intetrahydxofuran(30^^ n,e 
30 mixture was aUowed to warm to room temperature, witi, stirring, over 22 hours then 
concentrated in vacuo. Tbt residue was suspended in water (300 mL), extracte<; with 
«hyl acetate (2 x 300 mL) and the combined ethyl acetate solutions washed with 
water (500 mL) and brine (500 mL). dried (MgS04) and evaporated. n,e residual 
gum was chromatographed on sUica gel using 20% ethyl acetate in hexane as cluent 
35 to afford die tide compound as an oil. 

Continued elution of Uic chromatography column afforded a mixture comprising 
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more of the (Z)-isomer along with the isomeric (E)-alkene (see Example 36) ' 
lHNMR5(CDCl3) 

1.35 (6H.t): 3.14 (3H^); 3.95 (4H,complcx); 4.21 (2H,t); 4.28 (2H.q): 6.50 
5 (2H,coinplex); 6.88 (2HW): 6.95 (llis); 7.44 (IH^omplex); 7.72 (2H,d); and 8.15 
(lH,coniplex). 

Example 36 

10 Ethyl (E9-2-ethoxy-3-[4.[2-[N-methyI.N-(2.pyridyI)amlno]ethoxy3phenyl]- 
propenoate 

9"* .,^-%s..xwO°«»c". 



30 



S<**^N..^^-A^ COiCH,CH, 



15 The mixtme of double bond isomers obtained from the chromatography column in 
Exanqjle 35 was ic-chiomatographedL this time uang 10% ediyl acetate in hexane a 
eluent More of the (Z)-isomer dated first, foDowed by die desired (E)-isomer. an 
oil ..r- 

20 lHNMR6{CDa3) 

1.13 (3H,t); 1.40 (3H.t); 3.14 (3H,s): 3.90 (2H,q); 3.97 (2H,t): 4.15 (4H.complex): 
6.06 (IKU); 6.55 (2H,complcx); 6.81 (2H.d); 7.10 (2H4); 7.45 (lH,complex); and 
8.15 (IH^mplex). 

25 Examples? 

Methyl 3-[4-[2-[N-(2-beiizoxazolyI)-N-methyIamino]etho]7]phenyl]-2-^^> 
trifluoroethoxy)propanoate 



CH, ^^^^sj^XV^CO^C"* 



The title compound, a gum, was prepared from mediyl 3-(4-hydroxyphenyl)-2-(2.2,2- 
trifluoroethoxy)propanoate by a method similar to that described for Example 1. 

35 lHNMR5(CDCl3) 

3.00 (2H.complex): 3.34 (3H,s); 3.65 (lH.compIex); 3.72 (3H,s): 3.94 (2H,t); 
(lH,complex); 4.15 (IH^d); 4.24 (2H.t); 6.81 (2H,d); and 6.95-7.40 (6H,cct./. 



Mass spectram (FAB.glycerol) shows MH+ at 453.1647. [C22H23F3N205jii-^ 
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requires 453.1637. 



5 



Example 38 

Methyl 2-ethoxy.3-[4.[^[N.inethyI.N-(2.pyridjrI)amino]etlioxy]phenyl]. 
propanoate 

10 The tide compound, a gum, was prepared from ethyl (Z)-2-ethoxy-3-[4-[2-[N- 
methyl-N-(2-pyridyI)amino]ethoxy]phenyI]propanoate by a method similar to that 
described for Exan^ie 25. 

1h NMR 5 (CDQs) 

.15 1.15 (3H,t): 2.93 (2H,d); 3.14 (3H,s): 333 (lH,complex); 3.56 (lacbmplex); 3.69 
(3H,s); 3.95 (3H,complex): 4.15 (2H.t); 6.52 (2H^plex); 6.81 (2H4); 7.1 1 (2H4)- 
7.42 (lH,dt); and 8.13 (lUdd). 



20 



Example 39 

Ethyl 3-[4.[2.IN-(2-bena)xa2oIyl).N.methylamino]ethoxy]phenyI].2- 
ethoxypropanoate 



''^""NyA^ OCH,CH, 



25 



The title compound, an oil, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 

benzoxa2olyl)-N.metiiyIamino]ethoxy]phenyl]-2-ethoxypropenoate by aproccdure 
similar to diat described for Example 8, using cthanol as solvent 

30 lHNMR6(CDa3) 

1.15 (3H.t); 1.22 (3H,t); 2.92 (2H.d); 333 (lH,complex); 3.34 (3H,s); 3.55 
(lH,comp]cx); 3.94 (3H,complex); 4.15 (2H.q): 4J24 (2H,t); 6.80 (2H,d): and 6 95- 
7.40(6H,complcx). 

35 



40 
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5 



3-[4-[2-[N-(2-BenzoxazoIyI)-N-methyIaiiiino]ethoxy]phenyI]-2-ethoxypropanoic 
add 

OCH,CH, 




The title compound, mp 109-1 lO^C (dichloromethane-hexane), was prepared from 
ethyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl] 
10 propanoate by a procedure similar to that describe for Example 2. 

lHNMR5(CDCl3) 

1.18 (3H,t); Z98 (lH,dd); 3.04 (lH,dd); 3.32 (3H,s); 3.45 (lH,complcx); 3.61 
(lltconq)lex); 3.91 (2H,t); 4.04 (lH,dd); 4J8 (2H,t); 5.00 (lH,br,exchangcs with 
15 D2O); 6.8a(2H.d); and 6.95-7.40 (6H^n5)lex). 

Example 41 

3-[4-[2-(N-(2.Bcnzoxa2oIyI).N-methylamino]ethoxy]phenyI1.2. 
20 ethaxypropanamJde 




A solution of oxalyl chloride and 3-[4-[2-(N-(2-benzoxazolyl)-N- 
25 methylamino]cthoxy]phenyI]-2-cthoxypropanoic acid in dichloromcdianc (5 ml) was 
refluxed for l'/2 h then concentrated. The residue was dissolved in dichloromethane 
and sriired with aqueous ammonia for 30 min. After extraction with chloroform (x4) 
the extracts were dried and concentrated. Qux)matography (diethyl ether/ 
dichlorometfiane) gave a white foam which was crystallised from diethyl ether m,p, = 
30 94-95^C 

lHNMR5(CDCl3) 

1.12 (3H,t,J=7); 2.85 (lH,ddJ=14,7.5); 3.07 (lH,ddJ=14,33); 3.35 (3H,s); 3.37-3!55 
(2H,m); 3.87 (lH,ddJ=7.5.3.5); 3.94 (2H,tJ=5); 4.24 (2H,tJ=5); 5.54 (lH,br s); 6.43 
35 (IH, br s); 6.79 (2H,d,J=8.5); 7.00 (lH.dtJ=8,l); 7.15 (2H.d J=8.5); 7.1-7.2 (llim); 
7.24 (lH,ddJ=8.1); 7.36 (IH,dJ=8,l). 
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5 



10 



20 



25 



3.[4-I2-[N-(2.Benioxa2olyl).N-methylainino3ethoxy]phenyl]-2- 
ethoxythiopropanamide 



s 





3-[4-[2-[N-(2-BcnzoxazolyI>N-ine%Ianiino]cthoxy3phenyl].2-ethoxypropana 
(428 mg, 1.1 mmol) was suspended in toluene and Uwesson's reagent (1.1 eq) added. 
After 3 h at reHuxed the suspension was cooled and poured into water. After 
extraction with chloroform (x 3) the extracts were washed widi aqueous ammonia, 
dried and concentrated. Chromatography (medianol/dichloromethane) gave the 
pnxiuct as a white solid m.p: = 46-48°C. 

15 lHNMR5(CDCl3) 

1.14 (3H.a=7): 2.91 (lH,ddJ=14.7): 3.25 (lH.d4J=143): 3.35 (3H.s); 3.35-3.51 
(2H^); 3.94 (2H.gr=5); 4.24 (2H.t.J=5); 430 (lH,ddJ=73^): 6.79 (2HAJ=8 5)- 
7.01 (lIUpp U=7.5); 7.16 (2H.dJ=8.5): 7.13-7.2 (lH/)bs,m); 7.25 (1HAJ=7 S)- 
7.35 (lH,dJ=7.5); 7.44 (lH.hr s); 7.72 (lH,br s). 



Example 43 

5.t2.[4.[2.[N-(2.BenroxazolyI).N.methyIamino]ethoxy]pheny04^hoxy]ethy|. 
l»2^triazoIe 



(0.562 g. mmol) m dimediylfonnamide dimethyl aoetal was heated to 120°C for 
30 1 h then cooled and concentrated. The residue was dissolved in acetic acid (4 ml) 
and hydrarine hydrate (1.1 eq) added. After 1 '/^ h at IOO»C the solution was cooled, 
diluted with etiiyl acetate and washed witii water (x 2) and sodium bicarbonate 
solution. After die solution was dried and concentrated the residue was 
chromatogiaphed (methanoVdichloromethane) to give the product as a white solid 
35 m.p.=127-129''C 
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1h NMR 8 (CDCI3) 

1.13 (2H,U=7); 3.09 (2H,dqJ=16,6); 3.31 (3H,s); 3.46 (2H,qJ=7); 3.89-3.95 
(2H,m); 4.20 (2H,tJ=5); 4.75 (IH,ddJ=6.5,5.5); 6.72 (2H,dJ=8.5); 6.96 
(2H,dJ=8.5); 7.01 (lH,dU=8,l); 7.16 (lH4tJ=8,l); 7.26 (IH,ddJ=8,l); 7.33 
5 (lH,ddJ=8,l); 8.00 (lH,s). 

Example 44 

5.[2.[4-[2-[N-2-BenzoxazoIyl)-N-inethyIainino]ethoxy]phenyl]-l-ethoxy]etbyI- 
10 lA4-oxadiazoIe 




3-[4-[2-[N-(2-BaizoxazolyI)-N-iiiethylaxxiino]etho;^]phenyn-2-ethoxypropanaii^ 
15 ^.7 g, 1.8 mmol) in dhnediylfbimatrnde (fimediyl acetal (0.6 ml, 4.6 nmol) was 
heated to 120^ forl^h. After cooling die readue was concentrated and dissolved 
in 70% aqueous acetic acid (2 cm^). To tiiis solution was added 5 N potassium 
hydroxide (0.44 m) and hydroxylamine hydrochloride (152 mg) and it was then 
stirred for 15 minutes. After dilution with water die reaction was detracted with 
20 dichloromethane (x 2) and the extracts washed with water, dried (MgS04) and 

concentrated. This residue was dissolved in ^adal acedc acid/dioxane (2/2 ml) and 
heated to 90°C for 1 hour. After diludon with water the product was extracted widi 
ddorofonn (x3), the extracts washed widi water (x2), dried and concentrated. 
ChrcHnatography (diediyl edier/hexane) gave the product as a yellow solid 
25 m.p. = 89-90"C 

lHNMR6(CDCl3) . 

1.16 (3H.tJ=7); 3.14 (lH,qJ=14); 3.18 (lH,qJ=14); 334 (3H,s); 3.40-3.56 (2H,m); 
3.94 (2H,t,J=5); 4.23 (2H,a=5); 4.75 (lH4dJ=8,6); 6.79 (2H4J=9); 7.00 
30 (lH,dtJ=7.5.I); 7.07 (2H4J=9); 7.16 (lH,da=7.5,l); 731 (lH,ddJ=7.5;0.5); 7.35 
(lH,ddJ=7.5.0.5); 8.37 (lH,s). 
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Enantiomerically enhanced methyl 3-[4-[2-[N-(2-benzoxazoIyl)-N- 
methylamin6]ethoxy]phenyl]-2-methoxypropanoate. 

5 




Lipase from Rhizopus delemar (680 mg. ex Biocatalysts Ltd.) was stiircd in deionised 
water (380 ml) and the pH of the mixture adjusted to 7.0. To this mixtuic. at ambient 

10 temperamre (23X), was added a solution of racemic methyl 3-[4-[2-[N-(2- 

benroxazolyl)-N-melhylamino]ethoxy]phenyl]-2-mcthoxypropanoate (1 g) in acetone 
(20 ml). The xesulting zeaction mixture was stinned and the pH maintained at 7.0 by 
autotitration with 0. IM sodium hydroxide solution. AfEer a 66% molar equivalent of 
base had been added to die reactioUt hydrochloric add was added to bring the soludon 

15 to pH 2.0 and the products extracted into dichloromethane. Extracdon of the organic 
phase with 50% saturated sodium Ucarbonate solution removed the acid product and 
the water washed, dried (magnesium sulphate), organic phase, on evaporation, 
yielded 350 mg of methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-mediylaminol- 
ethoxy]phenyI]-2-methoxypropanoatc as an oil with an cnantiomcr ratio of 5:95 as 

20 determined by chiral HPLC assay. The basic aqueous extract was acidified by the 
addition of hydrochloric acid and re-extracted into dichloromethane to yield, after 
drying and evaporation, 3-[4-[2-[N-(2-benzoxa2olyl)-N- 

methylamino]eflioxy]phenyl]-2-medioxypropanoic acid as a white solid. This acid 
was strined, at ambient temperature, for 3 hours, in metiianol which had been 

25 presaturated with HQ, and die resulting mediyl 3-[4-[2-[N-(2-benzoxazoIyl)-N- 
mediylamino]cthoxy]phenyI]-2-methoxypropanoate with an enantiomer ratio of 
70:30, as detomined by HPLC, was recovered by extraction. Enantiomer ratios of 
metiiyl 3-[4-[2-[N-(2-ben2oxa2oIyl)-N-meihylamino]ethoxy]phenyl].2- 
methoxypropanoate were determined by HPLC on a chiral AGP column eluting with 

30 12% acetonitrilc in O.OIM sodium dihydrogen phosphate solution at pH 7.0 and 

detecting products by UV monitoring at 245nm. Enantiomer ratios are quoted in die 
order of elution. 
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(+) - 3-[4.[2-rN-(2-berizoxazoIyI)-N.methylaiiuno]ethoxy]phenyI]-2- 
methoxypropanoic acid. 

5 




lipase firom Rhizopus delmar (300 mg, ex Biocatalysts Ltd.) was stined in deionised 
water (I2S ml) and die pHoftfae mixture adjusted to 7.0. To this mixmre, at ambient 
taiqjerature (23'*0. was added a solution of methyl 3-[4-[2-[N-(2-benzoxazolyI)-N- 
10 methylamino]edioxy]phenyl]-2-methoxypropanoate (690 mg) (enantiomer ratio 8:92 
as prqiared in exaiiq)le 1) in acetone (5 ml). The resulting xeacdon mixture was 
stiired at ambient temperature and pH 7.0 was maintained by autotitration wirii 0.1M 
sodium hydroxide solution until hydrolysis was complete. 0.1M Sodium hydroxide 
solution was added to bring the reaction mixture to pH 9.5 after which it was washed 
15 with dichloromethane. The aqueous phase was acidify : with hydrochloric acid to 
pHl and tiie add extracted into dichloromethane, washed, dried (magnesiimi 
sulphate), and evaporated. The resulting solid was triturated v^'ith hexane to yield 490 
mg of '+) 3-[4-[2-[N-(2-ben20xazolyl>N-meAylamino]etb v. :.3henyri-2- 
medioxypropandc add as a white solid; m.p. 121-123''C; enantiomer ratio 92:8 (by 
20 HPLC assay): Wd^^ +13». MeOH, c OJ. Enantiomer ratios of 3-[4.[2.[N-(2- 
ben2oxazolyl)-N-methylamino)edx>xy]phenyI]-2-medjoxypr''- ^ndc add were 
detcnnined by HPLC on a chiral AGP column duting with 4.8% acetonitrile in 
0.01M sodium dihydrogen phosphate solution at pH 7.0 and detecting products by 
UVmoniK>ringat245nnL Enantiomerratios are quoted in die mxler of elution. 

25 

. Example 47 

(.) - 3-[4-[2-[N.(2-ben20xazoIyI)-N-methyIaminolethoxy]phenyl]-2- 
methoxypropanoic add. 

30 




Lipase from Rhizopus delemar (500 mg, ex Biocatalysts Ltd.) was stirred in ddonised 
water (380 ml) and tiie pH of the mixture adjusted to 7.0. To diis mixture, at ambient 
temperature (23'C), was added a solution of metiiyl 3-[4-[2-[N-(2-benroxazolyI).N. 
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n!ethylaniino]ethoxy]phenyl]-2-methoxypropanoatc (950 mg) (recovered by re- 
csterification of acid as prepared in example 1) in acetone (20 ml). The resulting 
reaction mixture was stirred at ambient temperature and pH 7.0 was maintained by 
autotitration widi O.IM sodium hydroxide solution until a 32% molar eqivalent of 
5 base had been added to the reaction then hydrochloric acid was added to bring die 
solution to pH 2.0 and the products extracted into dichloromethane. Extraction of the 
organic phase with 50% saturated sodium bicarbonate solution removed the acid 
product and the water washed, dried (magnesium sulphate) organic phase, on 
evaporation, yielded 543 mg of recovered ester. The aqueous phase was acidified 

10 with hydrochloric acid to pHl and the acid extracted into dichloromethane, washed, 
dried (magnesium sulphate), and evaporated. The resulting solid was triturated with 
hexane to yield 256 mg of (-) 3-[4-[2-[N-(2-benzoxa2olyl)-N-metiiylamino]- 
ethoxy]phenyl]-2-methoxypropanoic acid as a white solid; m.p. 116-1 19^C; 
enantiomer ratio 7:93 (by HPLC assay); [sijy^ -10", MeOH, c 0.55. Dctennination 

15 of enantiomer ratio by HPLC was as described for Example 46. 

Example 48 

Ethyl (E/Z)-3-[4-[2-[N-(2-benzoxa2olyI)-N-methylamino]ethoxy]-2- 
20 iiiethoxyphenyI]-2-ethoxypropenoate 



The tide compound, a gum, was obtained as a 66:34 mixture of double bond isomers 
25 when triediyl 2-ethoxyphosphonoacetate was reacted with 4-[2-[N-(2-benzoxazolyl)- 
N-methyIamino]ethoxy]-2-methoxybenzaldehyde in a manner similar to that 
described for Example 6. 



IhNMR 5(0003) 

30 1.09 and 1.25-1.45 (combined,6H,OC3l2C//3 triplets); 3.35 (3H,s); 3.75 and 3.80 
(combined 3H,0Me singlets); 3.87-4.40 (8H,complcx); 6.06 (0.34H,£-olefin singlet) 
and 6.40-8.18 (7.66H,complex,an>matic protons and Z-olefm). 




OCH, 



35 
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Ethyl 3-[4.[2-[N-(2-behroxazolyl)-N-niethyIamino]ethoxy].2.methoxyphenyI].2- 
ethojcypropanoate 



OCH, 




OOjCHjCH, 



OCH.CH. 



The title compound, a gum, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 

benzoxa2olyl)-N-ixiethylamino]ethoxy]-2-metlioxyphenylJ-2-ethoxypropcnoa'.' • ,. 
10 manner similar to that described for Example 8. 

lHNMR5fCDCl3) 

1.10-1.40 (6H,complcx); 2.94 (2H,complcx); 3.34 (3H,s); 3.35 (lH,compIex); 3.55 
(lH.complcx); 3.76 (3H,s); 3.93 (2H,t); 4.10 (lH,dd); 4.13 (2H.q); 4.24 (2H,t); 6.39 
15 (2H,complex) and 6.95-7.40 (5H,complex). 

Example 50 

Ethyl (E/2).3-[4-[2-[N-(2-beiizoxa2olyI)-N-methylamino]etlioxy]phenyI.: irfrt- 
20 butoxypropenoate 




TTie title compound, a gum, was obtained as a 7604 mixtuns of Z and E double bond 
25 isomers when tiicfliyl 2-terr-buioxyphosphonoacetate was reacted with 4-[2-IN-(2- 
ben20xazolyl)-N-methylamino]ethoxy]benzaldehyde in a manner similar to that 
described for Example 6. 

lHNMR8(CDa3) 

30 1.18 and 1.35 (combined 3H. OCH2qH3 triplet signals); 1.27 and 1.34 (combir.t . 
9H, OBut singlets); 3.34 and 335 (combined 3H. NMe singlets); 3.95 (2H. complex); 
4.10-4.28 (4H. complex): 6J3 (0.24H. s. E-olcfin) and 6.75-7.80 (8.76H. complex, ' 
Z-olefin and aromatic protons). 
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ExampIeSl 

Ethyl 3-[4-[2-[N.(2-benzoxazoIyI).N-methylamino]ethoxy]phenyI]-2-tert. 
butoxypropanoate 

5 



The title compound, a ginn, was prq>ared from ediyl (E^3-[4-[2-[N-(2- 
ben2»xaz6IyI>N-incthylanrino)ethoxy]phenyl]-2-«err-butoxyim»penoate by a method 
10 analogous to that described for Example 25. This material was contaminated with 
some of the corresponding methyl ester and the mixture was used direcdy in the next 
stage without further purificadon. 

iHNMR5(CDCl3) 

15 0.91 ^lis): 1.24 (3H.t); 2.85 (2H,coniplex); 3.34 (3H,s): 3.93 (2H.t); 4.03 (lH,dd); 
4.16 (2Itq); 4.23 (2H.t): 6.79 (2H.d) and 6.95-7.40 (6H,complex). 

Example 52 

20 3-[4-[2-[N-<2-Ben20xa^olyl).N-Inethylalluno]ethoxy]phenyI^2-tort- 
butoxypropandc add 



The title compound, a gum, was prepared from ethyl 3-[4-[2-[N-(2-bcnzoxazolyI)-N- 
methylamino]ctiioxy)phenyl]-2-terf-butoxypropanoate by a method similar to that 
described for Example 2. 

^HNMRSCCDCIa) 

1.04 (9H,s); 2.84 (lH.dd); 2.98 (IH,dd); 3.34 (3H,s); 3.93 (2H.t); 4.13 (lH,dd): 4.21 
(2H.t); 6.79 (2H4); 6.95-7.40 (6H,complex) and 7.45 (lH,bK)ad,exchanges with 
D2O). 
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Exainple53 



3-[4-[2-[N-(2-BenzoxazoIyI)-N-inethyIamino]ethoxy]pheiiyI]-2-terr- 
butoxypropanoic acid, sodium salt 



5 




CH, ^.-^j^^v^COjNa 



Sodium hydride (60% dispersion in ininaal oil. 50 mg) was added to a sdned, ice- 
cooled, solution of 3-[4-[2-[N-(2-ben20xa2olyl)-N-methyIainino]ethoxy]phenyI]-2- 
10 terr-butoxypropanoic acid (0.496 g) in methanol (10 mL). The mixture was stiircd at 
O'C for 10 minutes, concentrated in vacuo and lediluted with diethyl ether (40 mL). 
The resulting solid was filtered and dried to afford the title compound, mp > ISO^C 

lHNMR5(DMS0-d() 
15 0.85 (9Hfiy, 2.43 (lH.dd); 2.73 (lH,dd): 3J21 (3H,s): 3.55 (IHWd); 3.86 (2H.t): 4.19 
(2H,t): 6.77 (2H.d) and 6.95-7.40 (6H,complcx). 

£sample54 

20 Ethyl (E/2).3-[4-[2.[N-(2-benwa2oIyl)-N-methylainino]ethoxylphenyIl-2-(2. 
. phen]ietlio)gr)propenoate 



25 The tide compound, a 71:29 Z:E mixture of double bond isomers, was obtained fiom 
triediyl 2-(2-phenyIetho^)phosphonoacetate by a method similar to that described 
for Example 6. 

IhNMR 8(0)03) 

30 1.14 and 1.34 (combined 3H,OCH2CW3 triplet signals); 3.05 (2H,complex); 3.33 and 
3.34 (combined 3IU<Me signals); 3.95-4.30 (8H,complex); 6.07 (0.29H,E-oIefm 
singlet) and 6.70-7^5 (13.71H,complex,Z-olefin and aromatic protons). 
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ExampIeSS 

Methyl 3-[4-[2-[N-(2-ben2oxazoIyI)-N-methyIamino]etho30']phenyI]-2-(2- 
pheny]ethoxy)propanoate 

5 




The title compound, a gum, was obtained from ethyl (E/Z)-3-[4-[2-[N-(2- 

bcnzoxazolyl)-N-methyIamino]ethoxylphenyl]-2-(2-phenylethoxy)propenoate by a 
10 method similar to that described for Example 25. 

lHNMR5(CDCl3) 

X84 (2H,t); 2.93 (2H,compIex); 3.34 (SH^); 3.43 (lH,complex); 3.68 (3H,s); 3.77 
(lH.complex); 3.94 (3H,complex): 4.23 (2H,t); 6.77 (2EI,d) and 6.95-7.40 
15 (llH,complcx). 

Example 56 

3-[4-[2-[N-(2-BenzoxazoIyI)-N-methylainino]eth(«y]phenyI]-2-(2- 
20 phenylethoxy)propanoic add 




The title compound, mp 13I-3°C (dicMoromediane-hexane), was obtained from 
25 methyl 3-[4-(2-[N-(2-beh2oxa2olyl)-N-methylamino]edioxy]phenyl]-2-(2- 
phenylethoxy)pK>panoate by a metiiod similar to diat described for Exaxapic 2. 

iHNMRSCCDQa) 

2.85 (2H.t): 2.93 (lH.dd); 3.04 (lH.dd): 3.32 (3H,s); 3.57 (lH.complex); 3.77 
30 (lH.complex): 3.91 (2H.t); 4.02 (lH.dd): 4.17 (2H.t); 6.10 (lH.broad.exchanges widi 
D2O); 6.77 (2H4) and 6.95-7.40 (1 lH,complex). 
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Ethyl (E/Z)-3-[4-[2-[N-(2-benzoxazoIyI)-N-methylainino]ethoxy]phenyl]-2-(2- 
inethoxyethoxy)propenoate 

5 



Hie title compound, a gum, was obtained as a 76:24 Z£ mixture of double bond 
isomers from tiiethyl 2-(2-methoxyetbaxy}phosphonoacetate by a method similar to 



lHNMR5(CDa3) 

1.12 and 1.35 (combined 3H,OCH2Cf/3 triplets); 3 J5-3.45 (combined,6H,complex 
. NMe and OMe sin^ets); 3.67 and 3.72 (combined 2H.complex,pCH2CH20Me ' 
15 signals); 3.90-4 J5 (8H,complex): 6.15 (0.24H3-olefin singlet) and 6.80-7.80 
(8.76H.complex). 

Example 58 

20 Methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methyIamino]etbo^]phenyI]-2-(2. 
methoxyeth(ncy)propanoate 



25 The tide compound, a gum, was prepared finom ediyl (E/:^-3-[4-[2-[N-(2- 

benzoxazoIyl)-N-mcdiylamino)edioxy]phenyI]-2-(2-mcdioxyethoxy)propenoate by a 
method similar to diat described for Example 25. 



lHNMR6(CDa3) 

30 2.95 (2H,compIex); 3.29 (3H,s): 334 (3H,s); 3.47 (3H,compIex); 3.68 decomplex); 
3.69 (3H,s); 3.93 (2H,t); 4.06 (lH,dd): 4.23 (2H.t); 6.79 (2H4) and 6.95-7.40 
(6H,compIex). 




10 that described for Example 6. 
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5 



20 



25 



Methyl (Z}-3-[4-[2>[N-(2-benzoxazolyl)-N-metbylainino]ethoxy]phenyl]-2- 
(carboxyinetboxy)propenoate 



A nuxtixrc of sodium hydride (60% dispersion in mineral oil, 0.30 g)» dimethyl 
diglycolate (0.81 g) and 4-[2-[N-(2-benzoxazolyl)-N-methylaniino]ethoxy]- 

10 benzaldehyde (2.22 g) in dry benzene (50 mL) was stirred at room temperature 
overnight Acetic acid (I mL) was added, the mixture was poured onto iced water 
and extracted with ethyl acetate. The combined ethyl acetate layers were washed with 
water, dried (MgS04) evaporated. The resulting oil was chromatographcd on 
silica gel using 2% methanol in dichlorDmethane, and the product crystallised from 

15 ctiiyl acetate, mp 111-112*'C 

lHNMR6(CDa3) 

334 (3H,s); 3.83 (3H,s); 3.95 (2H,t); 4.25 (2H,t); 4 Jl (2H,s); 6.85-7.50 
C>H,conq)lex) and 9.40 (lH,bioad,exchanges with D20)- 



Example 60 

Methyl 3-[4-[2.[N.(2-bc^20xazoIyI).N.methylamino]etho^]phenyl^2^ 
(carboxymethoxy)propanoate 



a 



The title compound, mp 154-155'C was prepared fiom methyl (Z)-3-[4-[2-[N-(2- 

benzoxa2olyl)-N-methylamino]ethoxy]phenyl]-2-(carboxymethoxy)propenoate by a 
30 mediod dmilar to that described for Example 8. 

lHNMR5(CDCl3) 

2.95 (lH,dd): 3.09 (IH,dd): 3.3 1 (3H,s); 3.75 (3H.s); 3.93 (2H.complex); 4.07 
(2H,s); 4.20 (3H,complex); 6.79 (2H,d) and 6.95-7.40 (7H,complexjedaces to 6H on 
35 shaking with D2O). 
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5-[2-[4-[2-IN-(2-Benzbx:BzoIyI)-N-methyIanuno]ethoxy]phenyn-VethoxyethyI] 
methyM^,4-oxadiazole 

5 




The title compound, mp 6I-62°C was prepared in a manner analogous to that 
described for Example 44 using N^N-dimetfaylacetamide dimetiiyl acetal in place of 
N^-dimethylfornianiude dimethyl acetaL 

lHNMR5(CDa3) 

1.15 (3H,t); 2.39 (3H.s); 3.12 (lH,q); 3.14 (lH.q); 3J5 QH^s); 3.35-3.60 (2H,m); 
3.94 (2H,t); 423 (2H,t); 4.65 (lH,dd); 6.79 (2H,d) and 7.00-7.36 (6H,complex).' 

Example 62 

5-[2-[4-[N-(2-Benzoxa2xlyI)-N-mettiyIamino]etho]cy]phenyI]-l-^<n^ 

lA3,4>(lH)'tetrazole 

20 . 




Sodium azide (0.76 ^ and trimediyl^yl chloride (1 mL) were added to a solution of 
3-[4-[2-^-(2-benzoxazolyI)-N-mediylamino]ethoxy]phenyQ-2-ethoxypropan(mitriIe 
25 (0.85 g) in N,N-dimethyI formamide (30 mL). The mixture was refluxed for 4 days, 
cooled, poured into water and extracted with ethyl acetate. The combined ediyl 
acetate layers were wa^ed with water, dried and evaporated. The* residue was 
purified by chromatography on silica gel using 1% methanol in edier as solvent to 
afford the title con^und, a white foam. 

30 

lHNMR6(CDa3) 

1.13 (3H,t); 3.13 (2H,dd); 321 (3H,s); 3.51 (2H,dq); 3.88 (2H,t); 4.15-4.20 (2H,m); 
4.99 (lH,t); 6.22 (2H,d); 6.80 (2H,d); 7.04 (IKMi 7.16 (lH.dt) and 705-7.31 
(2H,m). 

35 
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Ethyl 3-(4-hydroxyphenyl).2^metho]^propanoate 



COjCHjCH, 
PCH, 



A solution of ethyl 2-dia2o-3-(4-hydroxyphcnyI)propanoate (c.f. N. Takamuia and T. 
Mizoguchi, TgtrahgdrffnTrCTT,, 1971. 4495) (8.8g) in benzene (40niL) was added ova 
30 minutes to a stined, rcfluxing mixture of riiodium (II) acetate dimer (lOmg), 
10 medianol(7.9mL) and benzene (50mL). The mixture was heated at reflux for a 

further 30 minutes, dien allowed to cool to room temperature overnight and washed 
with water (2x200mL). The benzene solution was dried (MgS04) and evaporated 
and the residual oil chromatographed twice on alica gel, firstly witii 20% etfiyl 
acetate in hexane as eluent and subsequently with 4% ediyl acetate in 
15 dichloromediane as eluent to afifoid the title compound as an ofl. 

lHNMR6(CDa3) 

m (3a t); 2.94 (2H. d); 3.35 (3H, s); 3.94 (IH. t); 4.20 (2H. q); 5.73 (IH. 
exchanges with D2O); 6.75 (2H, d); and 7. 15 (2H, d). 

20 

Procedure 2 

Methyl 3-(4-hydroxyphenyl).2.methoxypropanoate 

25 HCT^ . 

A solution of methyl 2^azo.3-(4.hydroxyphenyl)piopanoate (cf Tetrahedron Utt., 
1971. 4495) (8.58 g) in methanol (120 mL) was added over 10 minutes to a mixture 
of ihodiran (ID acetate dimer (0.1 8 g) in medianol (50 mL) at n>om temperature 

30 under a nitrogen atmosphere. TTie resulting mixture was heated atreflux for5 hrs, 
allowed to stand at room temperature for 15 hrs. tiien concentrated in vacuo. Tht 
residue was dissolved in ethyl acetate (500 mL). washed witii water (3 x 300 mL) and 
brine (500 mL). dried (MgS04) and evaporated. The resulting gum was 
chromatographed on sihca gel with a gradient of 4% ethyl acetate to 6% etiiyl acetate 

35 in dichloromethane as eluent to afford tiie tide compound, mp ei-S'C 
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lHNMR5(CDCl3) 

2.95 (2H,d); 3.40 (3H,s); 3.75 (SH.s); 4.00 (lH,t); 630 (IH.broad, exchanges with 
D2O); 6.80 (2H,d); and 7. 15 {2H,d). 

5 Procedure 3 

(E/Z)-l-Methoxy-2-[4-[2-[N-inethy|.N-(2'pyridyl)aniino]eUioxy]-phenyI]ethene 




10 

Methoxymethyltriphenylphosphonium chloride (12.34 g) was suspended in dry 
tetrahydroftiran (200 mL), cooled to -lOT and stined under a nitrogen atmosphere 
during die addition of a solution of lithium diisopropylamide (2.0 M in 
hqitane/tetiahydrofurau/ethyl benzene; 13.5 mL) over ca 5 minutes. The resulting 

15 mixture was allowed to warm to lO'C, and stiixed at diis temperature for 1 hr. A 
solution of 4-[2-[N-methyl-N-(2-pyridyI)amino]ethoxy]ben2aldehyde (Eur. Patent 
Appl. Publication No. 0306228) (4.60 g) in dry tetrahydrofuran (75 mL) was added at 
lO'C and the mixture then stirred at room temperature for 4 J hrs. The solvent was 
evaporated, the residue suspended in water (600 mL) and extracted with 

20 dichloromethane (3 X 250 mL). The combined dichloromethane solutions were 
washed with water (3 x IL) and brine (1 L). dried (MgS04) and evaporated. The 
residue was chromatogr^ihed on silica gel widi 1.5% methanol in dichloromethane as 
eluent to afford the tide compound, a gum, as a 1:1 mixture of double bond isomers. 

25 lHNMR5{CDa3) 

(Z).alkene: 3.12 (3H,s); 3.72 (3H,s); 3.94 (2H,t); 4.14 (2H.t); 5. 14 (lH,d,J=7.0 
Hz); 6.01 (iadj=7.0 Hz); 6.48 (2H,complex); 6.80 (2H,d); 7.11 (2H.d): 7.45 
(lH,complex); and 8.15 (IH^). 

30 (E)^keiie: 3.12 (3H,s); 3.63 (3H,s); 3.94 (2H,t); 4.15 (2H.t); 5.74 (lH.dJ=12.9 
Hz); 6.49 (2H,complex); 6.80 (2H4); 6.88 (1HAJ=12.9 Hz); 7.45 (3H.complex); and 
8.15 (lH4d). 



35 
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14-Dimethoxy-2*[4-[2-[N-methyI-N*(2-pyridyl)ainino]ethoxy]-phenyI]ethane 



5 




A mixture of (E/Z)-l.xncflioxy-2-[4-[2-[N-mcthyl-N-(2-pyridyl)amino^ 
ethoxy]phenyI]ethene (2.80 g), p-toluenesulphonic acid monohydrate (1.90 g) and 
methanol (150 mL) was heated at reflux for 20.75 hrs, cooled and evaporated. The 
10 residue was dissolved in ethyl acetate (ZOO mL), washed with satmated sodium 
bicarbonate soludon (200 mL) and brine (200 niL), dried (MgS04) evaporated. 
Hie dtle compound, a gum. was used in the next stage without purification. 

lHNMR5(CDCl3) 

15 2.85 (2H,d); 3.15 (3H,s); 3.33 (6Hs); 3.98 (2H,t); 4.20 (2H,t); 4.49 (lH,t); 6.50-7.50 
(7Iicoraplex); and 820 (IH/Id). 

Procedures 

20 2.Methoxy-3.[4-[2.nV-methyI.N-(2.pyridyI)amino]ethoxy]-phen^^ 




Trimethylsilyl cyanide (3.4 mL) was added dropwise to a solution of 1,1-diinethoxy- 
25 2-[4-[2-[N-methyl-N-(2.pyridyl)amino]ethoxy]phenyl]ethane (2.64 g) in 

dichloromediane (70 mL) at room temperature. The mixture was stirred during the 
addition of boron trifluoride etherate (0.3 mL), and stirring continued at room 
temperature for 1.5 hrs prior to the addition of a further portion of boron trifluoride 
edierate (1 mL). After a further 2 hours the mixture was diluted with 
30 dichloromethane (100 mL) and washed witfi saturated sodium bicarbonate solution (2 
X 300 mL). water (2 x 300 mL) and brine (300 mL). dried (MgS04) and evaporated. 
The residue was chromatographed on silica gel with 1% metiianol in dichloromethane 
as eluent to afford the tide compound, a gum, which was used without further 
purification. 

35 

1h NMR 6 (CDCla) 

3.04 (2H,d); 3.14 (3H,s); 3.46 (3H,s); 3.96 (2H,t); 4.16 (3H.compIcx); 6.55 
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(2H,complex): 6.84 (2H^); 7.15 (2H4): 7.45 (lH,td): and 8.15 (ladd). 
Procedure 6 

5 Methyl 2.ainino-3-[4-t2-[N.(2-benzoxazolyI)-N-methyIainino]- 
cthoxy]phenyI]propanoate 




10 Sodium hydride (60% dispersion in oil; 1 .00 g) was added portionwise to stirred 
solution of tyrosine methyl ester (3.90 g) in dry N,N-dimethylfonnamide (70 mL) 
under a nitrogen atmosphere. The mixture was stirred at room temperature for 30 
minutes prior to tiie addition of a solution of 2-[N-(2-benzoxazolyI)-N- 
methylamino]ethanol medianesulphonyl ester (Eur. Patent AppL, Publication No. 

15 0306228) (5.90 g) in diy NJ^-dimethylfonnamide (30 naL). The mixture was heated 
at 100"C for 6 fan, cooled, diluted with iced water (500 mL) and extracted wiA eAyl 
acetate 0x250 niL). The combined ediyl acetate layers were washed witii brine 
(2xlL), dried (MgS04) and evaporated. The residue was chromatognphed on silica 
gelvdthS%medianolindichloromedumeaseIuenttoa£foidanoiL Thiswas 

20 crystallised fiom ethyl acetate to afford die tide compound. nq)95-6''C 

lHNMR6(CDa3) 

1.45 (2H,br,exchanges with D2O); 2.81 (lH,dd); 3.01 (lH,dd); 3.33 (3H,s); 3.67 
(lH,dd); 3.70 (3H.s); 3.95 (2H,t); 4.25 (2H.t); 6.83 (2H4); and 6.95-7.40 
25 (6H,complex). 

ProceduFe 7 



Methyl 3-[4-[2-[N-(2-benzoxazoIyI)-N.methylaminolethoxy]phenyl]-2- 
30 diazopropanoate 




A mixture of methyl 2-amino-3-[4-[2-[N-(2-benzoxazolyI)-N- 
35 mcthylamino]ethoxy]phenyl]propanoate (5.00 g), acetic acid (4.4 mL) and 
chloroform (160 mL) was treated dropwise widi isoamyl nitrite (3.2 mL). The 



^«'^^«"20 PCr/GB93/01363 

xnixture was heated at reflux for IS hrs. cooled. dHuted with chlorofonn (200 mL) 
and washed successively with dilute hydrochloric add (200 mL), water (2x200 mL) 
and brine (200 mL). The chloroform solution was dried over MgS04, evaporated 
and the residue chromatographed on silica gd using 3% ethyl acetate in 
5 dichloromethanc as cluentK) afford the title conqwund, a guni. 

lHNMR5(CDCl3) 

3.34 (3H.S): 3J6 QHfi); 3.T7 (3H.s): 3.94 (2H.t); 4.25 (2H,t); and 6.80-7.40 
(8H,compIex). 

10 

Procedures 

Methyl 3.(4-hyclrojgrphenyl)-2-isopropoxypropanoate 

15 CH, 

The title coiiq)ouii4 a guin, was pngiaredfiDm methyl 2-dia20-3-(4- • 
hydroxyphenyljpropanoate (3.00 g) by a method similar to that described in 
ProcedureZ 

20 

*HNMR5(CDa3) 

0.97 (3H.d); 1.14 (3Iid); 2.91 (2H.complex); 3.51 (lH,compIex). 3.71 (3H,s); 4.05 
(IH4d); 6.02 (lH^,exchangcs with D2O); 6.75 (2H.d): and 7.08 (2H,d). 

25 Procedure 9 



Methyl 3-(4-hydroxyphenyI)-2-propoxypropanoate 



30 



•CH, 



TTie title compound, an ofl, was prepared from methyl 2-diazo-3-(4- 
hydroxyphcnyI)propanoate (2.56 g) by a method similar to that described in 
Pn>ccdure2. 

35 Ir NMR 5 (CDCI3) 

0.83 (3H.t); 1.54 (2H,complcx); 2.93 (2H.app. d); 3.22 (lH.complex); 3.51 
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Procedure 10 



5 



Methyl 2-hydroxy*3-(4-hydroxyphenyl)propanoate 




10 A solution of methyl 3-(4-bcnzyIoxyphenyl)-2-hydrDxypropanoate (c.f. Inu :. arional 
Patent Appl » Pohlicarion No. WO 9101337) (5.72g) in methanol (120mL) was added 
to an ice cooled suspension of 10% Palladium charcoal (1.90g) in methanol (30inL) 
under a nit : / an atmosphere. Solid anunonium formate (6.4g) was added and the 
mixture heated at reflux for 15 minutes, then allowed to cool to room temperature. 

15 Tlic catal* . was removed by filtering the reaction niixture through diatomiaccous 
earth and solvent evaporated The residue was suspended in dilute hydrochloric 
acid PM. lOOmL) and extracted with ethyl acetate C2x400mL). The combined ediyl 
acetate solutions were washed witii water (400niL), brine (400niLX dried (MgS04) 
and evaporateid. Hie resulting gum was duomatographed on silica gel with U% 

20 methanol in dichloromethane as eluent to afford the tide compound, mp 42-43°C 

lHNMRd(CDCl3) 

2.85 (IH. broad, exchanges witfi D2O); 2.90 (IH. dd); 3.05 (IH, dd); 3.77 (3H, s); 
4.42 (IH, m, collapses to dd on washing witii D2O); 5.36 (IH, broad, exchanges witii 
25 D2O); 6.70 (2H,d); and 7.05 (2H.d). 

Procedure 11 

Methyl 3-[4»[2-[N-(2-bttizoxazoIyI}-N-methyIamino]ethoxy]phenyI]-2- 
30 hydroxypropanoate 



The title compound, mp lOv- i 12°C; was prepared from methyl 2-hydroxy-3-(4- 
35 hydroxyphenyl)propanoate by a procedure similar to that described in Example 1. 




lHNMRd(CDa3) 

2.68 (IH, d, exchanges with D2O); 2.90 (IH, dd); 3.05 (IH, dd); 3.35 (3H, s); 3.76 
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(3H, s); 3.95 (2H. t); 4.25 (2H, t); 4.41 (IH, m, collapses to dd on washing vdth 
D2O); 6.81 (2a d); and 6.95-7.40 (6H, complex). 

Procedure 12 

5 

Methyl 2-[4-[2-[N-(2-benzoxazoIyI)-N-inethylanuno]ethoxy]phenyI]ethanoate 

10 Sodium hydride (60% dispersion in minend oil, 2JD g) was added pcntionwise to a 
sdired solution of methyl 4-hydroxyphenylethanoate (8.30 g) in dry NJ^-dimediyl 
fonnamide (100 mL) at room temperature under a nitrogen atmosphere. The mixture 
was sdired at this temperature for 30 minutes prior to the addition of a solution of 2- 
[N-(2-benzoxa2olyl)-N-methylaminoJethanol methanesulphonyl ester (13 JO g) in 

15 N,N-dimeihyl fonnamide (150 mL). The mixture was heated at 80°C for 18 hours, 
cooled and concentrated in vacuo. The residue was diluted with water (IL), extracted 
with ethyl acetate (3 x 400 mL) and the combined ethyl acetate solutions washed with 
water (4 x IL), hrinc (IL), dried (MgSOij) and evaporated. The residue was 
chziomatographed on silica gel using U % methanol in dichloromediane as solvent to 

20 afford the title coixipound as a gum which was used without furtiier purificatiozu 

lHNMR5(CDCl3) 

3.35 (3Hs); 3.57 (2Iis); 3.70 (3Iis); 3.93 (2H.t); 4.28 (2H.t); and 6.85-7.45 
(8H,complex). 

25 

Procedure 13 

2-[4-[2«[N-(2-Benzoxazolyl)-N-methyIamino]ethoxy]phenyI]ethanol 

A solution of methyl 2-I4-[2-[N-(2-ben2oxa2olyl)-N-methylamino]etiioxy]- . 
phenyl]ethanoate (1 1.60 g) in dry diethyl etiier (200 mL) was added slowly to an ice- 
cooled, stirred suspension of lithium aluminium hydride (1.36 g) in ether (50 mL) 
35 under a nitrogen atmosphere. The mixture was stirred at O^C for 20 minutes, then 
water (10 mL) and hydrochloric acid (2 M; 10 mL) were added dropwise with 
caution. The mixture was diluted with water (200 mL) and the solution adjusted to 
pH 4 prior to extraction with ediyl acetate (3 x 200 mL). The combined ethyl acetate 
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solutions were washed with water (2 x 500 mL), brine (500 mL), dried (MgS04) and 
evaporated to afford the tide compound, mp 95-97**C 

lHNMR5(CDCl3) 

5 2.15 (IHbroad^xchanges with D2O); 2.75 (2H.t); 3.30 (3as); 3.80 (2H.t); 3.97 
(2H.t); 4.22 (2H,t); and 6.80-7.45 (8H,complex). 

Procedure 14 

10 4-[2-[N-(2-BenzoxazoIyl)-N-methyIaxnino]ethoxy]phenyIethanal 




A solution of pyridine-sulphur trioxide complex (1.53 g) in dimediylsulphoxide (5 
15 mL) was added to a stirred, ice cooled mixture of 2-[4-[2-[N-(2-benzoxazoIyl)-N- 
methylamino]e(faoxy]phenyI]edianol (1.00 g), triethylamine (2.25 mL) and 
dichloromediane (30 mL) under a nitrogen atmosphere. The mixture was stined at 
0°C for 10 minutes, then at room temperature for 5 hours before being dUutod with 
dichlorometfaane (100 mL) and washed widi water (2 x 100 mL), hydrochloric acid 
20 (0.5M; 100 mL), water (2 x 100 mL) and brine (100 mL), dried (MgS04) and 

evaporated. The residue was chromatographed on sUica gel with 5% ethyl acetate in 
dichloromethane as solvent to afford the tide compound, a gum. 

lHNMR5(CDa3) 

25 329 (3H,s); 3.53 (2H,d); 3.86 (2H,t); 4.19 (2H,t); 6.80-7.50 (8H,complex); and 9.68 
(lH,t). 

Procedure 15 

30 M^hyl 3-(4-hydroxyphenyl)-2-(2;!^trinuoroethoxy)propanoate 




A solution of methyl 2-diazo-3-(4-hydrDxyphcnyl)propanoate (3.00 g) in 2,2,2- 
35 trifluoroethanol (10 mL) was slowly added, over 15 minutes, to a stirred mixture of 
rhodium (II) acetate dinner (0.064 g) and 2,2,2-nifluoToethanoI (5 mL) at room 
temperature under a nitrogen atmosphere. The mixture was stiired at temperature for 
15 minutes, then heated at reflux for 4 hours, cooled and evaporated. The residue 
was chromatographed on silica gel with 4% ethyl acetate in dichloromethane to afford 
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the tide compound, a gum, which was used widiout further purification. 
lHNMR5(CDa3) 

3.00 (2H,complcx); 3.65 (IH^complex); 3.74 (3H,s); 4.00 (IH^complex); 4.17 
5 (IH^d); 5.20 (lH,broad,exchanges with D2O): 6.75 (2H,d); and 7.08 (2H,d). 

Mass spectram (EI) shows M+ at 278.0763 amu; C12H13F3O4 requires 278.0766. 
Procedure 16 



A mixture of 4-[2-IN-(2.benroxazolyI)-N-methylamino]ethoxy]phenylethanal (U g), 
p-toluenesulphonic arid monohydrate (100 mg), 3A molecular sieves (2 g) and 
edumol (30 ml) was heated at reflux for 18 horns, cooled and stiired widi potassium 
caiixmate (5 g) for 30 minutes. Hie mixture was filtered through celite and 
20 evaporated to afford 3-[4-[2-[N-a-benzoxazolyI)-N-methylamino]ethoxy]phenyI]. 
ethanal diethyl acetal, which was used without further purification (below). 

Boron trifluoride etherate (0.05 ml) was added to a cold (4'C) solution of the above 
• acetal (1.5 g) and trimethylsilyl cyanide (0.5 mL) in dichlorximethane (20 mL). ITje 

25 ndxture was wanned to room temperature and stirred for 24 his before being poured 
into aqueous sodium bicarbonate solution. The organic phase was separated, dried 
(MgS04) and evaporated. TTie residual oO was chromatogiaphed on silica gel using 
20% ether in dichloromethane as eluem to afford the title compound as an oiL 

30 lHNMR5(CDa3) 

1:20 (3H.t); 3.05 (2H4); 3.30 (3H,s);'3 J-4.8 (2H,complex); 3.87 (2H.t); 4.10-4.30 
(3H.coniplex); 6.82 (2H,d) and 6.90-7.40 (6H.complex). 



10 



3-[4-[2-[N-(2-Benzoxaz(dyl)-N-methylainino]ethoxy]phenyI]-2- 
ethoxypropanonitrile 




15 
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DEMONSTRATION OF EFFICACY OF COMPOUNDS 
Obese Mice, Oral Glucose Tolerance Test 

5 

C57bll/6 obese (ob/ob) mice were fed on powdered oxoid dicL After at least one 
week, the mice continued on a powdered oxoid diet or were fed powered oxoid diet 
containing the test compound. After 8 days on the supplemented diet all of the mice 
were fasted for 5 hours prior to receiving an oral load of glucose (3g/kg). Blood 
10 samples for glucose analysis were taken 0,45,90 and 135 minutes after glucose 

administradon and the results appear below as the percentage reduction in area under 
the blood glucose curve where test compound treated groups are compared with the 
control group. S mice were used for each treatment 
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% Reduction in 
Level in diet area under blood 

Example OrnioLkgr^ofdiet) glucose curve 

1 3000 54 

30 49 

2 3000 51 

30 58 

3 100 53 

4 300 55 

30 49 

5 100 51 

6 1000 50 

30 26 

^ 100 49 

10 100 53 

10 55 

11 100 51 

30 49 

W 30 54 

100 52 

20 100 - 53 

23 100 58 

26 .100 51 . 

29 100 60 

30 55 

31 30 41 

34 100 36 

35 1000 59 

37 30 61 

38 10 56 
^ 10 62 



5 
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% Reduction in 

Level in diet area under blood 

Example (fimol. kg"^ of diet) glucose curve 

41 30 61 

4t 30 69. 

43 100 56 

44 300 37 

46 30 57 

47 30 61 
49 30 53 
61 10 37 
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CLAIMS / 
1. A compound of formula (I): 

5 A— X — (CHa)^— 0— A— A^-Y,R^ 

(D 

or a tautomeric fonn thereof and/or a pharmaceutically acceptable salt thereof, and/or 
a pharmaceutically acceptable solvate thereof, wherein: 

10 A^ represents a substituted or unsubstituted aromatic heterocyclyl group; 
A^ represents a benzene ring having three optional substituents; 
a3 represents a moiety of formula -(CH2)ni-CH(0Rl)- wherein r1 represents 
substituted or unsubstituted alkyl, aiyl, aralkyi or alkylcarbonyl and m :[cpresents an 
integer in the range of firom 1 to 5, or A^ represents a moiety of formula -(CH^im-V 

IS CHsC(OR^)-wh^inRl and m are as defined above; 

r)q>resents OR^ wherein R^ represents hydrogen, all^l, aryl or arall^l or 
represents an aromatic heterocyclyl group or -NR^R^ wherein R'^ and R^ each 
independently represent hydrogen, alkyl or alkylcarbonyl or R^ and r5 together with 
the nitrogen atom to which they arc attached form a heterocyclic ring, providing that 

20 r2 represents an arpmadc heterocyclyl group only when Y as defined below 
represents a bond ; 

X represents NR wherein R represents a hydrogen atom, an alkyl group, an acyl 
group, an aralkyi group wherein the aiyl moiety may be substituted or unsubstituted, 
or a subsdmted or unsubstituted aryl group; 
25 Y represents CX) or CS or a bond providing that Y represents a bond only when R^ 
represents the above mentioned aromatic heterocyclyl group; and 
n represents an integer in the range of from 2 to 6. 

2. A compound according to daim 1, wherrin A^ represents a moiety of formula 
30 (a),(b)or(c): 




(b) (c) 
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• wherein: 

and b7 each independently represents a hydrogen or halogen atom, an alkyl or 
alkoxy group or a substituted or unsubstituied aiyl group or when and R*^ as-, each 
attached to adjacent carbon atoms, then R^ and R'^ together with the carbon atoms to 
5 which they are attached form a benzene ring wherein each carbon atom represented 
by r6 and R'' together is substituted or unsubsritutcd; and in the moiety of formula 
(a) represents oxygen or sulphun 

3. A compound according to claim 1 or claim 2, wherdn A3 represents a moie^ 
10 of formula -(CH2)ni-CH(0Rl).. 

4. A compound according to claim 1 or claim 2, wherein A^ represents a moiety 
of formula -CH=C(0R1)-. . 

15 5. A compound according to any one of claims 1 to 3, wherein R^ represents 
substituted or unsubstimted aUyl or substituted or unsubstituted aralkyl. 

6. A compound according to any one of claims 1 to 5, wherein is 
unsubstituted alkyl or unsubstimted aralkyL 

20 ■ 

7. A compound according to any one of claims 1 to 6, wherein R^ is ethyl or 
benzyl. 

8. A coxxqpound according to any one of claims 1 to 7» wherein R^ represents 
25 0R3. 

9. A compoimd according to claim 8, wherein R^ represents hydrogen or alkyL 

10. A compound according to any one of claims 1 to 9, wherein m is 1 and n is 2. 

30 

11. A compound according to any one of the examples 1 to 62 described herein, 
or a tautomeric form thereof, and/or a phaimaceutically acceptable salt thereof^ and/or 
a phaimaceutically acceptable hydrate thereof. 



35 



12, A process for the preparation of a compound of formula (I), or a tautomeric 
fomn thereof, and/or a pharmaceutically acceptable salt thereof, and/or a 
phaimaceutically acceptable hydrate thereof, which process comprises: 
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reacting a compound of fonnula (11): 
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• 2 3* r 
n—A—A—YB 



(n) 



wherein and Y are as defined in relation to fonnula CD: 
a3' represents a moiety of formula -(CH2)nj-CH(0RlV wherein r1' represents r1 
as defined in rclarion to fonnula (1) or a protected form thereof, and m is as defined in 
relation to formula (I), or represents a moiety of formula -{CH.2ixa.l- 
10 CH=C(0R1')- wherein r1' is as defined above: 

r2' represents r2 as defined in relation to fonnula (1) or a protected fonn thereof and 
RS is a moiety convertible to a moiety of formula (£): 



IS 



Al-X-(CH2)n-0. (0 . 

whcrdn A^ X and n are as defined in relation to foramla CD; 

with an i^jpropriate reagent capable of converting R* to the said moiety (f): 

b) fortheprq)arationofaconqK)und<rf"fiamula(I),whCTeinA3 representsa 
20 moiety of fonnula -(CH2)ni-CH(0RlK by reacting an activated fonn of a compound 
of fcamulaCVIQ: 

A~X--(CHj)„ 0— A^CHj)^; — CH— Y-r" 

Li 



25 



(VH) 



wherein A^, a2, X, Y, m and n are as defined in relation to fonnula (H) and r9 is as 
defined in relation to formula (IV) widi a compound of formula (Vm); 



30 Rl-Ll 



(vm) 



wherein r1 is as defined in relation to fonnula (I) and represents a leaving group 
or atom: 



c) for the preparation of a compound of foraiula (D, wherein a3 represents a 
moiety of fonnula -(CH2)ni-CH(0Rl)-. by reacting a source of a carbene of fonnula 
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(X): 
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A— X— (CHj)„ O— A— (Cht)„— C — Y -R 

(X) 

5 

wherein A^, A^, X, Y, m and n are as defined in relation to fonnula (I) and is as 
defined in reladon to formula (IV), with a compound of the above defined formula 
(V): 

10 d) for the preparation of a compound of formuhi (I) wherein A^ represents a 
moiety of fonnula -(CH2)ni-l-CH=C(0Rl)- or-(CH2)m-CH(ORl)- by reacting a 
conopound of fonnula (XII): 



15 A~X— (CHj), A^CHj)^.,— CHO 

(xn) 

wherein A^, A^, X, m and n ar& &s defined in relation to formula (I), with a xcagent 
capable of converting the CHO carbon atom into a group of the above defined 
20 formula CH=C(0R1)-YJ12; and thereafter, if required, reducing the group - 

CH=C(0r1)- to provide a compound wherein represents a moiety of formula - 
(CH2)m-CH0Rl-: 

e) fortfaeprepaiationof a compound of formula (I) wherein represents a 
25 moiety of formula -CH2 - CH(0R1)- wherein r1 represents alkyl, by hydiolysing a 

compound of formula (XV): 

A 1 . X - (CH2)n - O - A2 - CH2 - CH(OR 1 ) - CN 
30 (XV) 

wherein aI, A^, r1, X and n are as defined in relation to formula (I) to provide a 
compound of formula (I) wherein r2 represents OH; and thereafter, if required, 
converting R^ as OH into another R^: 

35 

f) for the preparation of a compound of formula (I) wherein a3 is (CHi)^- 
(3I(0RI)- andR2 is a C-linked aromatic heterocyclyl group by reacting a compound 
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of the above defined formula (XII) with an activated fonn of a compound of fonnula 

poo : 

^ (XX) 

wherein het-CH is an aromatic heterocyclic group rqaesented by r2 vs*ich contains 
at least 1 carbon atom and thereaficer convening the compound wherein is 
hydrogo) into another R^: 



10 



15 



g) for the preparadon of a compound of formula (I) wherein a3 is (CH2)ni- 
CH(0R1)- and r2 is a C-linked tetrazolyl group, by leacdng a compound of formula 
(XXI). 



or' 

a' — X— (cjy,— o— A*--(Cfy„— CH^" 



(XXI) 



wherein A^, A^, r1, X, m and n are as defined in relation to formula (T), with a 

20 source of azide ions such as an aaide salt, suitably in alkaK metal azide, for example 

sodium azide: 

and thereafter, if required, canying out one or more of the following optional steps: 

(i) converting a compound of fonnula (I) into a further compound of fonnula©; 

(ii) removing any protecting group; and 

25 (ii) preparing a phannaceutically acceptable salt of a compound of formula (I) 
and/or a phannaceutically accqjtable solvate thereof. 

13. A process according to claim 12, wherein the conversion of a compound of 
formula (I) into a further compound of formula (Q includes: 
30 a) converting one group R into another group R; 

b) converting one group ORI into anothCT group ORI; 

c) converting one group Y.r2 wherein Y is CX) into another group Y.r2 ; 

d) converting one group C0Jl2 into anotiier group CS.r2; and 

e) reducing a group -CH=C(OR 1)- to a group -CH2-CH(ORl). 

35 



14. A process according to claim 13, wherein convCTsions of one group Y.r2 



wo 94/01420 



PCr/GB93/01363 



-79- 

whercin Y is CO into another group Y.r2 includes: 

Ci) hydrolysing one group Y.R2a wherein R2a is alkyl, aryl or aialkyl into a 
group Y.OH, wherein Y is CO; 

(ii) aminating one group Y.R2b wherein R2b is alkoxy into a group YJ^4r5 
5 .wherein Y is CO; 

(iii) halogenating the above defined group Y.OH to provide Ae correq)onding acid 
halide, and then aminating the halide to provide the abovemendoned group 
Y21r4r5 wherein Y is CO; 

(iv) alkylating or aralkylaring a group YOH to give a group Y alkyl or Y aialkyl, 
10 wherein Y is CO; and 

(v) converting one group YJ^2 wherein Y is CO into a group Y-C-Het wherein 
Y is a bond and C-Het is a C-Iinked aromatic heterocyclyl group. 

15. A process for separating optical isomers of a conqpound (the substrate ester) 
15 which coniprises a moieQr of formula (H): 

— HC 

(H) 

20 wherein C* is a chiral carbon. Z is a Ci.12 alkyl group and Zl is a Ci.12 alkyl, aiyl 
or an aiyl C1.12 alkyl group, which process comprises cnantioselectively hydrolysing 
the ester group Cp2Zof one enantiomerinto a caito^l group widi a lipase firon 
Rhizopus delemar, Rhizopus anfaizus, Rhizopus UP F4 or a lipase fiom Mucor 
tniehd; and thereafter, as necessary, isolating either die enanliometically enriched 

25 product caiboxylic add (ff die enanadomeiically enriched substrate ester. 

16. An cnantiomerically enriched compound of formula (I) wherein A^ represents 
(CH2)m-CH(0Rl)-. Y represents CO. r2 is 0R3 and a1. a2 r1. r3, X, m and n 
are as defined in relation to formula (I) as defined in claim 1- (hereinafter referred to 

30 as compounds of foraiula (lA)), or a tautomeric form diertof and/or a 

pharmaceurically acceptable salt diereof and/or a phannaceuticaliy acceptable solvate 
thereof. 

17. A compound of formula (lA) according to daim 18, or a tautomeric form 
35 tiiereof and/or a phaimaceuncaUy acceptable salt thereof and/or a phannaceuticaliy 

acceptable solvate thereof, in optically pure form. 
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-go- 
is. A phannaceutical composition comprising a compound of formula a), or a 
tautomeric form thereof, or a phannaceutically acceptable salt thereof, or a 
phanmceutically acceptable solvate thereof, and a phannaceutically acceptable 
cairia* therefor. 

5 

19. A compound offormula(D,ortautomeric form thereof and/or a 
pharmaccutically acceptable salt thereof and/or a phannaceutically acceptable solvate 
thereof, for use as an active therapeutic substance. 

10 20. A compound of foraiula d), or a tautomeric form tiiereof and/or a 

phamiaceuticaDy acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, for use in the treatment of and/or prophylaxis of hyperglycaemia. 



15 



20 



21. A compound of formula (I), or a tautomeiic forai thereof and/or a 
phamiaceufically acceptable salt thereof and/or a phannaceaticafly acceptable solvate 
thereof, for use in the treamient and/or prophylaxis of hypcrKpldaemia. hypertension, 
caidiovascular disease and certain eating disordas. 

^ Amethodfortiietreatmentand/orprophylaxisofhyperglycaemiainahuman 
ornon-human mammal which comprises administering an effective. non-tOxic 
amount of a compound of fomiula (D, or a tautomeric form tiiereof and/or a * 
Phamiaceuticany acceptable salt thereof and/or a phamiaceutically acceptable solvate 
thereof to a hypeiglycaemic human ornon-human mammal in need tiiereo£ 

25 23. Ametiiodforti,etreaimentofhyperKpidaemia.hypertension.caidiovascular 
disease and certain eating disorders in a human or noh-human mammal, which 
comprises administering an effective, non-toxic, amoum of a compound of fbmiula 
0). or a tautomeric form tiiereof and/or a pharmaccutically acceptable salt tiwreof 

^'^/^^Pl«nnaceuticallyacc«g,tablesolvatethereof,toahumanornon-hmnan 
30 mammal in need thereof. 

24. nie use of a compound of fomiula (1), or a tautomeric form tiiereof and/or a 
phamiaceutically acceptable salt tiiereof and/or a pharmaceutically acceptable solvate 

25. Hie use of a compound of fomiula (1). or a tautomeric form thereof and/or a 
phamiaceurically acceptable salt tiiereof. and/or a phamiaceutically acceptable solvate 
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thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of 
hyperlipidaemia, hypertension, cardiovascular disease or certain eating disorders. 
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